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Contributors and Contributions 


Past-President James Hartness 

Mr. Hartness, who contributes the article in this 
issue on “ Optical Projection for Screw-Thread Inspec- 
tion,” has made a study of the niceties of thread cut- 
ting for many years in connection with the manufac- 
ture of the Flat Turret Lathe. He was one of the first 
to manufacture dies with the cutting teeth corrected 
in order to produce threads of accurate pitch. His 
present contribution was suggested by his service on 
the National Screw Thread Commission appointed a 
few months ago by the Department of Commerce. 
Like Mr. Hartness’ past contributions .to the engineer- 
ing arts, it bears the characteristic of marked origi- 
nality. 


Prof. A. G. Christie 


Professor Christie, Associate Professor of Mechanical 
Engineering, Johns Hopkins University, Mem. Am. 
Soe. M. E., has specialized in steam engineering and 
was employed for a time last summer on certain prob- 
lems for the U. S. Shipping Board. As a central- 
station man he raised the question, which he discusses 
in a paper on Marine Practice in Valves and Fit- 
tings, presented before the Baltimore Section, as to 
why central-station equipment should not be more 
generally used on shipboard. In fact, with the fab- 
ricated, or manufactured, ship, is it not most logical 
to use standardized and manufactured equipment in 
the way of valves, piping, fittings, etc.? 


E. A. Uehling 


One of the strong papers presented at the last Annual 
Meeting was that on the Chemical and Physical Con- 
trol of Boiler Operation, in which the author shows 
by actual example certain calculations which may be 
made from data given by recording-instrument charts, 
with a view to increasing the efficiency of power 
plants. Mr. Uehling joined the Society shortly after 
it was founded. As President of the Uehling Instru- 
ment Company and through long experience in the 
manufacture and use of recording instruments, he 
has been enabled to make several valuable contribu- 
tions on this general subject. A copious abstract of 
the one mentioned is given in this number. 


F. G. Coburn 


Supplementing the addresses at the Annual Meeting 
on the engineering accomplishments of the Army and 
Navy during the war, we are enabled to give a de- 
scriptive account of the organization of the immense 
naval aircraft factory erected and put into operation 
at the League Island Navy Yard in 15 months’ time. 
The data for this article were supplied by Commander 
Coburn, the manager of the undertaking, a member 
of this Society who was formerly at the Boston Navy 
Yard, where he was engaged in organizing and develop- 
ing manufacturing processes. 


Edwin J. Prindle 


Some time ago a committee was appointed by the 
National Research Council, at the request of the Com- 
missioner of Patents and with the approval of the 
Secretary of the Interior, with a view to making 
recommendations for improvement in the Patent Office 


and the patent system. The report was concluded just 
in time for Mr. Prindle to present his own personal 
views on the matter at the New York meeting of 
January 14. Just as MECHANICAL ENGINEERING was 
going to press the report itself was released for pub- 
lication, and through Mr. Prindle’s interest in the So- 
ciety as a member we are enabled to give this report. 


Harold Medway Martin 


It is the policy of the Publication and Papers Com- 
mittee to extend the reviews of leading articles which 
appear regularly in the Engineering Survey section 
of MECHANICAL ENGINEERING aS rapidly as space and 
funds will permit. Occasionally papers and articles 
of unusual merit appear, which it is deemed desirable 
to abstract comprehensively, as has been done in this 
number with the series of articles by Prefessor Martin 
in London Engineering on A New Theory of the Steam 
Turbine. Professor Martin is the author of a book 
on the Design and Construction of Steam Turbines 
and is connected with the City Guilds Institute, 
London. 


Dr. Frederick G. Cottrell 


Another timely article and one which puts on record 
another industrial accomplishment of the war is that 
on the Production of Helium from Natural Gas, based 
on an address by Dr. Cottrell, Chief Metallurgist of 
the Bureau of Mines, at the Chemists’ Club, New 
York, on January 17, at which time he received the 
Perkin Medal. Helium is a non-inflammable gas here- 
tofore not available in large quantities, which it is 
proposed to use in balloons, and which it is anticipated 
may make transportation by dirigible a fairly safe 
proposition. The production of helium is a mechan- 
ical and thermodynamic process, and several mem- 
bers of the Society have been engaged in carrying 
through the development work to a point where it 
appears to be successful. Although the time was very 
short for preparing this material for the February 
number of MECHANICAL ENGINEERING, we were enabled 
through the helpful assistance of Dr. Cottrell to give 
not only an abstract of his address tracing the history 
of the development, but a supplementary analysis of 
the cycles of operation for the several systems which 
have been under experimentation by the Bureau of 
Mines. 


Besides the Foregoing 

Lieut.-Col. J. E. Cassidy, U. S. A., who stirred his 
audience at the Spring Meeting at Worcester with an 
account of his experiences in France, contributes an- 
other stirring account entitled “Over the Top” in 
France. 

President M. E. Cooley outlines the principles by 
which he has made his appointments on the Society’s 
committees; there is a comprehensive review of the 
reports by Sections’ delegates at the Annual Meeting; 
a report of progress of the Screw Thread Commission ; 
and of Government action on recommendations of the 
committee on Standardization of Gages. Arthur M. 
Greene, Jr., Chairman of the Research Committee, be- 
gins the department “ Engineering Research” to be 
conducted hereafter in the columns of MECHANICAL 
ENGINEERING by the Research Committee. 
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Its thirty-fifth year. Formerly published by the Engineering Magazine Company, now 
published by The American Society of Mechanical Engineers 


READY FOR DISTRIBUTION FEBRUARY 15 
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American and foreign scientific, engineering and trade journals. 
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engineering and related subjects published during 1918, and who cannot afford to wait for this informa- 
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The American Society of Mechanical Engineers will supply photostat copies or clippings of the articles 
indexed, at a nominal sum. 


The Engineering Index is one of the most important reference works on the shelves of public and 
private libraries. It is constantly referred to by practicing engineers in all lines of industry throughout 


the world, and should have a place in the engineering and information departments of every progressive 
establishment. 


PRICE $3.00 A COPY, PREPAID 


THE ENGINEERING INDEX ANNUAL FOR 1918 will be sent to any member for inspection, free of cost. If 
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your account. The 1918 edition is limited. Send your order without delay. 


The monthly continuation of the Index, from the close of 1918, appears on an enlarged scale in 
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29 West 39th Street, New York, N. Y. 
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Spring Meeting 


Reserve the dates of June 17, 18, 19 and 20. These are the dates of the Spring Meeting to be held in Detroit, when 
there will be an opportunity to visit the greatest manufacturing plants of the country and join in the social 
events which our Detroit friends are arranging for the membership, besides attending professional sessions 
of sterling merit now being planned by the Committee on Meetings and Program. Members who attended 
our Detroit convention eleven years ago remember it as one of the Society’s finest and most interesting meet- 
ings. All may rest assured of a proportionately greater meeting this year commensurate to the growth and 
development which has taken place during the past decade in the industrial life of Detroit and the organiza- 
tion and membership of this Society. 


Coming Sections Meetings 


February 4: An all-day meeting is planned by the Cleveland Section as follows: Morning Session: Paper on Rubber 
by Professor Simmons of Akron, O.; paper on Electric Traveling Cranes by Mr. Shem of Alliance, O. After- 
noon Session: Professional meeting and inspection of National-Acme plant. Evening Session: Dinner at 


6 p. m., followed by addresses by Mr. Otis of Cleveland and Colonel Barnes of Washington on Railway Artil- 
lery. 


February 8: The Philadelphia Section is planning a combined meeting of the Philadelphia and Wilmington members 
in Wilmington. The meeting will be preceded by an excursion of the Philadelphia members to Wilmington 
and a visit to the local plants of the du Pont Company. There will be a dinner at the Hotel du Pont, followed 


by the meeting in the evening, which will be addressed by one of the du Pont chemists, a member of the 
Society. 


February 12: Prospective meetings are scheduled in New Haven and Providence. For the latter, the Providence 


Engineering Society plans to hold its Annual Banquet either on this date or some time during the week of 
the 12th. 


February 13: The San Francisco Section will hold a meeting at the Engineers’ Club, the subject being “The Present 
Status of Electrical Arc Welding,” by F. A. Anderson, Electrical Inspector of the United States Shipping Board. 


February 22: An organization dinner-meeting of the engineers in Havana, Cuba, is planned under the auspices of 


the members of the A.S.M.E. 


February 25: Meeting of the Philadelphia members, at the Engineers’ Club: “What Will We Do with Our Returned 
Aviators and Their Battle Planes?” Mr. Joseph A. Steinmetz, Mem.Am.Soc.M.E., of the firm of Janney, 
Steinmetz & Co., will speak. 


MEETINGS HAVE BEEN SCHEDULED ALONG THE SECRETARY’S ITINERARY AS FOLLOWS: 


February 1: Dinner-meeting of the members at Atlanta, Ga. 
February 3: Evening meeting at Birmingham, Ala. 

February 5: Get-together meeting of the members in Tulsa, Okla. 
February 6: Evening meeting at St. Louis, Mo. 

February 7: Informal meeting in Kansas City, Mo. 

February 8: Visit with the officers of the Iowa Engineering Society. 


February 10: Meeting of members of the Minnesota Section, 
February 13: Meeting of Milwaukee Section, in the evening. 
February 17: Meeting of the members at Cincinnati, O. 
February 19: Informal meeting with the members at Erie, Pa. 
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OPTICAL PROJECTION FOR SCREW-THREAD 


INSPECTION 


Analysis of Screw-Thread Elements Essential to Strength and Dependability—Description of a 
New and Improved Method for Their Accurate Inspection 


By JAMES HARTNESS,' SPRINGFIELD, VT. 


ism and found in nearly all forms of machinery, is inval- 

uable as a means for fastening two parts together, as a 
means of precision adjustment, and as a means of transmitting 
power. 

In machines in which the weight must be kept as low as pos- 
sible, as, for instance, in the airplane, it is of prime importance 
to have the serew as small as consistent with the strength and 
reliability required. 

On account of the vagueness of our general knowledge of the 
conditions under which it takes its stress, we frequently under- 
estimate the importance of the serew, and, through ignorance, 
continue practices that greatly increase the hazard of life in 
travel by rail, automobile or airplane, as well as lessen the reli- 
ability of performance of other pieces of machinery. A screw- 
thread fastening is very dependable if the two component parts 
are properly fitted. 


f i HE screw, one of the most important elements in mechan- 


While it is not possible to attain perfection in this work, 
an analysis of the various elements that are essential for strength 
and dependability, and the reduction of weight, will greatly sim- 
plify our efforts and make it possible to attain a point much 
nearer perfection. 

Briefly stated, a screw’s reliability depends upon the follow- 
ing elements: 

a Material 

b Form of profile of the thread 

c Diameter of the screw 

d Lead or the number of threads per inch. 

After the foregoing general characteristics have been deter- 
mined, we must consider the following details which depend on 
the methods and skill employed in production: 

1 Smoothness and density of surface 

2 Fit, which relates particularly to the exact relationship 
of the size of the two component parts 

3 Precision of lead, which relates to the precision of ad- 
vance of the helix or degree of precision with which the 
number of threads per inch are made 

4 Uniformity or steadiness of advance of helix 

’ § Form, relating to contour of a single thread 
6 Roundness, as relating to the cireular path of the helix 
7 Parallelism or taper. 
These elements are all interrelated. 

Modern practice in constructing: machinery is drifting more 
and more toward absolute interchangeability of parts. In the 
older practice it was customary to fit one part to another, either 
by doing the final finishing at the time the parts were assembled 
or by selective process, such as picking out the larger screws to 
be used with the larger nuts or tapped holes and smaller screws 
to be used with smaller holes. 

To a certain degree this method of fitting at the time of assem- 
bling, either by changing the sizes of the parts that go together 
or by selective process, is still necessary in the highest require- 
ments of very close fits, but the trend is strongly toward perfect 
interchangeability. 

This requires working to stated standards so that the size of 
the thread of the serew and nut will never exceed certain boun- 
daries. But whether the boundary allows no freedom when the 
largest screw is turned into the smallest nut or a certain prede- 
termined freetom of play, there still remains the necessity for 


‘President, Jones & Lamson Machine Co.; Vice-Chairman, National 
Screw-Thread Commission ; Past-President Am.Soc.M.E. 


determining how large an internal thread may be made and still 
be acceptable, and how small the serew may be made and still be 
acceptable; in other words, what is the greatest degree of loose- 
ness that can be tolerated without impairing the dependability of 
the screw and nut for service. 

Thus far we have had no satisfactory way of specifying all of 
the elements that are required to make a serew dependable, but 
we are now finding that the projection lantern offers a better 
method and makes it possible to simplify specification and 
practice. 


Tue Fit or Screws iN RELATION TO THEIR DIAMETER 


It will be understood that the largest percentage of screws 
must be made with sufficient play to make it possible to screw 
them together rapidly by hand, and resort to the wrench only for 
setting them up to full tension. This is essential for convenience 
of assembling, which is an important part in the production of 
the machine, and for the use of the product in service. 

As an example we may take the bolts of the demountable tire 
rims of the automobile wheel. The nuts for these bolts should 
be a reasonably good fit. At the same time, in order to get quick 
interchangeability, they must not fit too close; that is, they must 
turn with.a certain degree of freedom, yet the service they render 
is so important that they must be a little closer than a wringing 
fit, but must not be a tight wrench fit, at least at the outer end 
of the screw. While the limits of a serew fastening for this 
service are very small, the case illustrates the fact that a given 
degree of freedom of play is necessary, but must not exceed a 
certain boundary. In certain kinds of agricultura] machinery, 
for instance, a much larger freedom may be tolerated, and in fact 
is desirable. : 

The gaging not only determines this boundary line, but also 
establishes another boundary line which constitutes the maximum 
freedom of play of the two components. 

For instance, a %4-in. 10-pitch serew, nut or bolt measures 
34 in. at the largest diameter (called crest of the thread) of the 
bolt, but since the crest is not of great importance, we measure 
the serew at the flanks of the thread with V-point calipers. This 
we call the pitch diameter, expressed P. D. The P. D. of a full- 
sized 34-in. (0.750-in.) bolt is 0.6851 in. This we call the basic 
diameter for this thread. In general practice it constitutes the 
maximum size for a close-fitting screw, and in some instances the 
smallest size of the nut. In other instances, the smallest nut 
is made a few thousandths of an inch larger in order to give a 
certain degree of looseness. 

If the smallest nut is made to this basic size, then this figure 
becomes the minimum boundary of the nut and the maximum 
boundary of the screw. 

Since it is not practicable to produce screws of exact uniform- 
ity, it is customary to allow a certain range of variation. The 
range of variation is expressed in thousandths of an inch of 
tolerance. 

For instance, for fairly good work we allow a range of two 
and one-half thousandths of an inch, usually expressed as 0.0025 
in., and sometimes given in exact size, such as in this ease would 
be 0.6826 in., which is 0.0025 in, less than basie size, 0.6851 in. 

The tolerance of variation in diameter of the nut in the same 
way is expressed as 0.6851 in. as minimum size plus 0.0025 in. 
for maximum of 0.6876 in.; or, if there is to be a neutral zone 
between the largest screw and the smallest nut, then the smallest 
screw may be any size that meets the requirements, 0.006 in. being 
a certain ordnance practice for neutral ground. Then the P. D. 
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of nut becomes 0.6911 in. for minimum to 0.6936 in. for maai- 
mum, the tolerance of variation of product remaining the same, 
0.0025 in. 

In the old practice of fitting one piece to another, or even in 
the selective fitting, it was a comparatively easy matter to keep 
within certain boundaries between two pieces, but in the new 
practice, if the total freedom of play between two parts is 0.004 
in., and the minimum freedom of play between two parts is 0.001 
in., we will see that it is necessary to have 0.001 in. for the neu- 
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must be passed upon by suitable gages to determine whether or 
not it comes within specified boundaries. 


Fit or Screws 1n Revation TO THE HELIX AND Form oF 
THREAD 


The form of the United States Standard thread, originally 
known as the Sellers Standard, is made by a cutting too] having 
an included angle of 60 deg. This tool is truncated or flattened 



























































I'ic. 1 DPRoJECTION MACHINE FOR INSPECTING SCREW THREADS 


tral space and divide up the other 0.003 in. in tolerance in varia- 
tion in the sizes of the two component parts of the screw-thread 
fit. If the tolerance is equally divided between the two parts, this 
makes a total variation of 0.0015 in. that will be tolerated in the 
nut and 0.0015 in. tolerated in the screw. 

The interchangeability system therefore imposes upon us 
greater precision in uniformity of production in order to get this 
interchangeability; but notwithstanding this important handicap, 
the advantages of the interchangeability system are so great as 
to offset the disadvantages. In fact, a high degree of inter- 
changeability brings a reduction in cost of product and a greater 
reliability. 

The purpose of our gaging is to guide us in manufacturing 
these parts and to serve as a means for finally inspecting the 
work before it is put into service; for if a serew, for instance, 
is made by one manufacturer or department and sold to or 
delivered to another manufacturer or department, the screw 


off at the end to an extent that amounts to one-eighth of its 
travel per revolution. The top of the thread has a similar flat, 
and although this deseribes a perfect thread, it is well known that 
a perfect thread is seldom found in practice. Therefore, it is 
our object in gaging and inspection to measure not only the diam- 
eter and the various parts of the screw, but also the truth of the 
helix for a given advancement per revolution, the degree of de- 
parture of the screw thread from the specified 60 deg. of angle, 
and, in fact, each characteristic on which its form and reliability 
depends. 

Threads are specified as having a lead of helix expressed by 
the number of threads per inch. For instance, a 34-in. United 
States Standard screw has 10 threads per inch. It is essential 
that there should be as nearly as may be exactly that number of 
threads per inch. If we count off 10 threads on a serew and find 
that we have advanced more or less than 1 in., we say the lead 
is not true; that it is off so many thousandths of an inch. 
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If the lead of a 34-in. screw is “off” more than 0.003 in, or 
0.004 in. per inch of length of engagement, it is unsuited for 
the best work, for when screwed into its threaded hole, which 
we will assume is accurate, the threads will not match; conse- 
quently, if they are of approximately the same size, the two may 
not screw together. But let us assume that the diameter of the 
inner member is enough smaller than standard to offset the dif- 
ference in lead; then, although the two may screw together. they 
become less dependable when subjected to stress than if the 
threads of the two component parts matched each other; for it 
is obvious that there would not be an equal distribution of the 
stress of the work on the various threads that should be engaged. 

Thus it will be seen that we not only have to consider the 
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acteristics by close scrutiny. If it appears smooth, the screw is 
accepted, and if it is unduly rough for the service for which the 
serew is to be used, it is rejected. 


DEFICIENCIES OF THE UsuaL GaGiInc METHODS 


The process of gaging screws by the use of ring gages for the 
serew and the plug gage for the threaded hole is far from satis- 
factory for many reasons, The best practice uses at least two 
gages for each part. In gaging a screw, for instance, two ring 
gages are required. One is the upper boundary of size into 
which the screw must easily turn with a finger fit. The other 
gage is the lower one into which the screw must not enter more 
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Fic, 2 MACHINE DESIGNED FOR SMALLER RANGE OF WorK 


diameter but the lead, and in addition to this the form of the 
thread; that is, the form as shown by taking a profile that shows 
the flats of the angles of the sides. Then, since the helix may not 
proceed uniformly, may stagger forward, producing a thread 
which is known as a “ drunken” thread, we must know about the 
degree of uniformity of this advance. 

Besides this, we have to determine the roundness, for die-cut 
threads are frequently “out of round,’ due to excessive clear- 
ance of the cutting tools and inequality of distance between the 
two pairs of cutting edges in a die having four cutting edges. 

We have also to inspect the screw for character of its surface. 
A die-cut thread, especially threads of 10-pitch and coarser, may 
be very rough and a microscope may show its surface as moun- 
tainous, 

Furthermore, in addition to the measurements and character of 
its surface, the entire surface, including the tops and sides of 
the “ mountains,” may be, as expressed by one authority, “like a 
plowed field,” as a result of the action of the evtting tools which, 
instead of cleanly removing the meta], have pushed or torn out 
the metal as if pulled out by the roots. This analogy, of course, 
is not perfect, but it gives a fairly true conception of the char- 
acter of the surface, especially of a screw that has been produced 
by a single passing of the die. 

Although some serew-cutting dies are designed to supplement 
the cutting process by a burnishing process which levels the 
“mountains” and compresses the “ plowed-field” surface, the 
fact remains that nearly all screws of pitches coarser than 10 
or 12 per inch have rough surfaces. 

It is customary for the inspector to pass upon surface char- 


than one or two threads, according to the condition of the gage 
and the work. 

In still finer practice other gages are used to determine the 
lead, form and diameter of the crest and root, but in all such 
gaging processes the gage merely rides over the tops of the moun- 
tains, so far as the surface is concerned, and the extremes of the 
irregular helix, so far as the wabbling of the lead is concerned. 
Thus it will be seen that even with the best practice in use of the 
ring and plug gages, the process of gaging does not give a true 
indication of the dependability of a screw as a means of fastening. 

A ring gage which is used for testing screws may become de- 
ceptive by the possibility of a fine, thin chip becoming lodged at 
some invisible point in the valley of the thread. For instance, 
if this is in a “no go” gage, and if the practice of the plant is 
to allow a screw to enter one or two turns into the “no go” gage 
on account of the wearing of the gage, a screw may enter until 
it encounters a chip of this kind; and then, since it ean go no 
farther, it is passed as acceptable because it will not enter the 
“no go” gage beyond a specified distance for that particular 
gage. 

The other elements of uncertainty readily come to the mind 
of one accustomed to precision measurement, and it is not neces- 
sary to go into all of these details. 

In addition to the ring gages, we have the adjustable caliper 
in the form of the regular micrometer and the thread micrometer, 
and the fixed calipers, in which the points, although adjustable, 
remain fixed so far as the workman is concerned. These calipers, 
whether fixed or adjustable, give the diameter of the thread, 
usually measuring it on the flank, but this diameter does not give 
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a true indication of the roundness of the serew. For instance, if 
the screw is die-cut, the advance of the cutting of the die may be 
irregular, so that although any two opposite points in the diam- 
eter of the serew may be uniform to a certain measurement, as 
a matter of fact the serew has wabbled in passing through the 
die so that it has a series of longitudinal flutes or waves of more 
or less amplitude. 

The caliper points for such work will find substantially a uni- 
form diameter, although on one side one point of the caliper may 
be resting on a erest, while on the other side of the work the 
other point may be in a valley. 

In the usual methods of inspecting there is also to be consid- 
ered the personal equation of the inspector. 

We speak of loose fits as “very loose,” or with “ very little 
shake,” or still closer with “ no shake.” 

Close fits are designated as “ finger fits” when they can be 
turned on with the finger, as “ wringing fits” when they require 
a little greater force, and as “wrench fits” when they require 
more foree than can be exerted by the hands without the aid of 
wreneh. 

These are some of the shop terms that are in common use be- 
tween men who are skilled in the work of making screw-thread 
fits of a dependable kind. They were fairly satisfactory between 
men skilled in this work, but they become misleading when put 
in general use. 

To the skilled worker they meant that the fit for two com- 
ponent parts of a serew-thread fastening that were of known 
lead, shape of thread and fineness of finish, should be made to 
satisfy this tactile test, but the tactile test leaves the science of 
serew-thread gaging in a.most difficult situation, especially with 
the modern advance in which specialization has so divided the 
work that the various parts of a piece of mechanism may be 
made in different cities. A screw, for instance, may be made in 
one city, and the threaded hole into which it fits be made in 
another city. 

When we realize that for a close fit the total allowance is ex- 
tremely small, and wholly disappears by the usual variation in 
machine product, we begin to see the difficult situation that has 
come with the higher development of machine construction, and 
we see that this tactile method, which depends so much on the 
personal equation of the individual inspector, leaves the pro- 
ducer always in doubt as to what will be acceptable, for he has 
no positive indication of the ruling of the purchaser. 


GaGces Do Not DEFINITELY DETERMINE SHAPE AND CHARACTER 
or THREAD 


What has been said thus far applies merely to gaging screws 
that are known to be correct both in form and finish of surface. 
A simple plug or ring gage gives no indication of the exact form 
of a thread. In fact, when these gages are supplemented by 
others cleared at the root and crest, we are still in doubt as to the 
form of the effective surface. With this important element un- 
measured, our gaging system is incomplete, even if it were satis- 
factory in other respects. 

Thus far, also, we have considered the two component parts of 
a serew-thread fastening as if made of material that was neither 
elastic nor plastic. If this were true, our screw threads would be 
most undependable, but since it is not true, and since the threads 
of the two component parts may be forced together under wrench, 
or subjected to the stress of work, the engaging flanks of the 
threads of the two component parts are gradually squeezed into 
fitting surfaces. The stress levels the “ mountains” and com- 
presses the surface, and if the angles of the flanks of the two 
threads are not similar, this stress to a certain degree compresses 
the metal into a shape that gives perhaps a nearly perfect form 
of contact. 

This squeezing changes the size and form of the thread sur- 
face and hence our gages cannot indicate what the shape and 
diameter of the screw will be when these “ mountains ” have been 
leveled and the “ plowed-field ” surface compressed by the action 
of the working stress. 

Our gaging method is such that we must never exert pressure 
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that will level down this surface, for by even the most careful 
use the gage wears out of shape, and it is considered very bad 
practice to force a gage, 

Thus it will be seen that although we use our greatest care in 
the measurement of the screw thread as it comes from the ma- 
chine in which it is produced, our gaging system makes little rec- 
ognition of the shape, form and dimensions of that screw after it 
has been put under its working stress. It must be remembered 
that nearly all screws, excepting those used for precision adjust- 
ment, must be subjected to considerable stress in service, and that 
the end and aim of our gaging system should be to determine 
the fitness of a screw for its service. 


Screw-THREAD REQUIREMENTS IN ADVANCED PRACTICE 


The advancement of the art which has come about through the 
development of the bicycle, the automobile and the airplane has 
reached a point in which it is absolutely necessary to inspect 
serews in a way that will give a much better indication of their 
dependability. Before the art had advanced to this point where 
it was necessary to obtain the greatest strength for a given 
weight, a simpler system of gaging was satisfactory, but now, to 
make the most dependable airplane, a screw thread should be 
gaged for form, diameter, pitch, roundness and compactness of 
surface. The gaging should be done with full consideration of 
the changes that are produced in the lead, form and diameter 
when subjected to the working stress. 

It seems probable that with the advance of requirements in - 
machine construction we must go a step further in our gaging 
methods and make use of the projection lantern to help us solve 
our screw-thread gaging problems. The optical method of in- 
spection and measurement of screw threads by the use of micro- 
scopic apparatus and projection lantern has been found inval- 
uable in inspecting gages, but it has not been generally used for 
the inspection of the work itself.’ 

The tactile or touch method of inspection does not give us a 
true indication of the form of a serew, and even with a variety 
of instruments it gives only an approximate conception of the 
lead. 

Notwithstanding the shortcomings of the ring and caliper types 
of gages, they still remain among the most practical gages in the 
workman’s hands; and although the projection lantern brings the 
gaging to a definite scierice, and should be the basis of specifica- 
tions for serew threads and the final arbiter in accepting or re- 
jecting the product, its function is more to keep a check on the 
simpler forms of gages than to supplant them. 

For instance, the first and last pieces of a lot of die-cut screws 
should be tested by the lantern. A change of dies, either through 
wear or important adjustment, should be checked by sending a 
sample serew to the lantern. This supplemented by the per- 
centage test of the final product would be sufficient check, for it 
would give a definite knowledge of the character of the form, lead, 
roundness, ete. 


The projection lantern has been developed to a point where 
it now gives at a glance the diameter, lead, form, and a fair indi- 
cation of the roundness and smoothness of the surfaces. In order 
to get all of these results it is necessary to use in connection with 
the projection apparatus a stage and tolerance chart laid out on 
a large scale to conferm to the desired characteristics of the serew 
to be inspected. 


The chart is so located that the profile of one or more threads 
of the screw may be projected on to the chart and a comparison 
made between the enlarged shadow thus cast by the thread and 
the form of thread and tolerances outlined on the chart. (A 
more detailed description of the projection apparatus and chart 
is given later.) 


‘The work that has been done in the development of this method for 
testing gages is set forth in the paper of Mr. H. L. Van Keuren, presented 
at the 1918 Annual Meeting of the Society (see THR JOURNAL, November 
1918, p. 913). Mr. Van Keuren as Chief of Gage Testing at the U. 8. 
Bureau of Standards describes the excellent work under Dr. S. W. Stratton, 
Director, and also mentions the og md work of the National Physical 
Laboratory, Sir Richard Glazebrook, Director, and the progressive work of 
Mr. H. J. Bingham Powell at the British War Mission, New York City. 
lor information regarding such use, see publications of these institutions. 
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ADVANTAGES OF THE PROJECTION METHOD OF INSPECTION 


The advantage of the projection method is that it is possible 
to see at a glance how a screw will fit in its threaded hole as rep- 
resented by the tolerance chart on the sereen. If only one thread 
is projected on the sereen, this is raised or lowered by variation 
in diameter and displaced laterally by variation in lead. The 
combination of these two things must be known in order to know 
how the serew will fit into the threaded hole. If two threads are 
projected we have a knowledge of the parallelism or taper of a 
serew, 

In the Progress Report of the Committee on Limits and Toler- 
ances in Serew Thread Fits, presented at the Spring Meeting of 
The American Society of Mechanical Engineers in 1918, tables 
will be found showing what reduction in pitch diameter must 


leads of the thread in the serew and the nut were equal when 
free from stress, there would be an unequal distribution of the 
load on the various threads engaged when the two members were 
under a heavy stress. 

The stress on a set screw compresses the screw, and to get 
equal distribution of load on each thread the set serew should be 
long in lead when free from stress, and the lead of the bolt and 
nut should be longer in the nut than in the bolt. 

To meet such demands the projection-lantern scheme furnishes 
a solution of one half of the problem, for gaging is half of pro- 
ducing the work. If we have a practical and ready method of 
gaging, it is much easier to produce the work. By the use of the 
projection apparatus the specifications may call for cap screws 
showing the displacement due to lead in one direction, and set 
screws in the opposite direction. 
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Fic. 3 DIAGRAM 


be made to offset certain errors in lead. For instance, the 
basie pitch diameter of the 34-in. 10-pitch screw is 0.6851 in., 
and if the lead of the screw is true, the pitch diameter may be 
made up to this full diameter; but if the error in lead is plus 
or minus 0.002 in. in the length of engagement, then the pitch 
diameter must be reduced 0.0026 in. 

Even in the best work, however, such allowances for difference 
in lead are seldom calculated. We merely know that if the lead 
is “ off” we must reduce the effective diameter. 

By the use of the projection apparatus and the tolerance chart 
all elements excepting the density of surface may be seen at a 
glanee. The resultant effect of the displacement in lead, diam- 
eter and angle from the boundaries established on the tolerance 
chart indicates the fit with a definiteness that will be beneficial 
alike to the producer and the purchaser, for it will make it pos- 
sible for the purchaser to express in words and by diagram the 
exact boundaries within which the product must come. 

In addition to providing a measure for the lead and diameter, 
the tolerance chart and projection apparatus provide a way by 
which it is possible to indicate the extent of variation in the form 
of the thread that will be tolerated. 

As the art of machine building advances and our methods for 
producing and gaging screw threads advance, we shall doubtless 
soon arrive at a point at which we will find it desirable to indi- 
cate the difference in lead between the two component parts of 
a serew-thread fit. For instance, stress of work on a bolt or nut 
tends to lengthen the serew and compress the nut, so that if the 


SHOWING ESSENTIAL 





APPARATUS 


PARTS OF PROJECTION 


MEASUREMENT OF INTERNAL THREADS 


While the projection apparatus does not provide a solution 
for the measurement of the internal thread, it does provide means 
for measuring the tap which is used for producing the internal 
thread, and although it is well known that the usual way of meas- 
uring a tap does not indicate the exact nature of the threaded 
hole that will be produced by that tap, it is probable that a com- 
plete inspection of the tap by the projection methods will bring 
a closer harmony between the meaurements of the tap and the 
threaded hole produced by it. 


Furthermore, the’ advance of machine construction has de- 
manded for a number of years a greater refinement in tap mak- 
ing, and although the most progressive companies in this work 
have shown a remarkable advance in this respect, we are un- 
doubtedly coming to a time when taps will be lapped or ground 
after hardening to bring them into greater uniformity. 

Thus it seems that the advent of the projection lantern into 
the workshop for testing a certain percentage of the work pro- 
duced will result in making our airplanes and other machines 
which operate under great tension for given dimensions more 
dependable and more efficient, and at the same time get a greater 
return for the energy that is put forth in the workshop in pro- 
ducing these things, for no one thing has been a greater barrier 
to our progress, especially in our recent war activities, than the 
ancertainty in our methods of specifying, producing and testing 
screw threads. 








DESCRIPTION OF PROJECTION APPARATUS AND CHART 


Fig. 1 represents a machine in use at present, excepting as it 
has been modified from time to time with various forms of work 
supports. Fig. 2 indicates a machine designed to take a smaller 
range of work. 

Fig. 3 gives a side elevation and plan of the general scheme, 
although not true to proportions. The lamp house, for example, 
is shown too close to the object. The apparatus consists of three 
principal elements: the machine, which holds the work and lens; 
the lamp house; and the chart holder, which serves as a screen 
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Fic. 4 Work HOo.Lper orn CRADLE 


on which the profile of the thread is projected. The chart holder 
slides on rails to and from the work in order to get the desired 
number of magnifications. 

The general plan of operation starts with positioning the work 
and adjusting the light, work, lens and chart so that the image 
of a perfect screw thread will fall on the chart along certain 
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Fic. 4a Metruop or Hoxipina Screw IN PLace For TESTING 


lines. When we have no sample of work on which the thread 
is known to be satisfactory, a standard screw-thread plug may 
be put in the work holder and used for setting the chart. After 
that the work may be placed in the machine, one piece after 
another, and instantly its shadow will reveal its diameter, lead 
error and profile. If these fall within a certain range of toler- 
ance on the chart the work is acceptable. 

The simplest method of screw inspection projects the profile 
of one thread on a chart that has a maximum and minimum 
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boundary. The maximum boundary represents the outline of the 
thread of the hole into which the screw must fit and the minimum 
represents the smallest acceptable diameter. 

Work Supports. It has been found necessary, in order to meet 
the usual run of work, to mount the screw in one or two cradles 
consisting of nearly a half-circle of a nut and embracing from 
one to three threads of the screw, according to the character of 
the work. With this form of mounting, it is possible, when pro- 
jecting one of the threads to a tolerance chart, to get some indi- 
cation of the roundness and roughness by merely turning the 
screw in its cradle. 

Three views of supports of this type are shown in Fig. 4 at A, 
B and C. The threads of the supports are interrupted with 
notches so that turning the screw in the thread will tend to carry 
out chips or other foreign particles that otherwise might be lodged 
in the thread. A spring is indicated for the purpose of giving 
the screw a downward pressure to hold the work firmly into its 
seat when it is being rotated by hand, the extent of this con- 
tact and pressure being different for different grades of work. 
On a %4-in. rough screw I have used a wooden wedge which 
slipped readily into place and enabled me to get uniform results, 
as shown in Fig. 4a. 

If the thread to be tested is very short and on a shaft or bolt 
of considerable length, one of the cradles may be threaded to fit 
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Fie. 5 ToLeRANCE CHART (Greatly Reduced) 


the screw, and the other may fit the cylindrical body of the bolt 
or shaft. 

Although this method is subject to the uncertainties due to 
fine chips or other particles becoming Jodged in the cradles, these 
things are more easily detected because the cradle is open and 
can be frequently inspected. Since a standard plug thread gage 
is the check on the adjustment of the projection apparatus, it may 
be dropped into the cradle at frequent intervals. 

The object of using a cradle instead of single points, such as 
center points or single point contacts on the flanks or other parts 
ot the screw, is to get a truer knowledge of the fit of the screw 
in the nut. The extent of area of contact of the cradle should 
be proportioned to the roughness of the work. Threads produced 
by the best methods of chasing on centers could use cradles with 
simple contact points. 

Cradles are better than center points because 0.001 in. variation 
in diameter is fully shown on the chart, whereas by the use of 
center points with the projection of a single thread, 0.001 in. 
would show a variation on the chart of only half that amount, 
and although by confining the projection to one thread with parts 
of two valleys, a high magnification of 200 will give a displace- 
ment of 0.2 in. for each 0.001 in. of variation, the fact remains 
that it is desirable to get the best result with the minimum handi- 
cap. For instance, a small chip on a center point, when one is 
looking for an error of 0.0005 in., is more serious than if the chip 
were imbedded in a cradle. 

The Condenser Lens may be a simple plano-convex, or it may 
be a combination of lenses to gather rays at a wide angle and 
condense them into a very small bundle of parallel rays. The 


essential thing, of course, is to have the rays travel in a parallel 
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direction when they reach the screw thread, striking the screw 
thread at the angle of the helix in order to present the sharpest 
profile for the lens. 

In order to bring the sereen as close as possible to the oper- 
ator, I prefer to use a lens of very short focal length, For in- 
stance, for 1-in. size I am using 0.43 in. focal length, and this 
could be conveniently used for ¥%-in., but for 34-in. screws and 
larger the outside diameter of this lens would conflict with the 
sides of the screw, making it necessary to cut away part of each 
thread. 

Lolerance Chart. The exact form of the chart will vary with 
different requirements, but I prefer a chart on which the boun- 
daries indicated have stated gradations. For instance, for a screw 
thread of 10 pitch at 200 magnifications the outline of the thread 
form measures 20 in. between centers of crests of thread, and I 
produce a chart by drawing these forms in light pencil marks, 
in steps spaced at 0.8 in., which amounts to 0.004 in. variation of 
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screw thread, for at 200 magnifications we have 0.2 in. per thou- 
sandth of an inch. Such a chart is shown in miniature in Fig. 5. 

Inasmuch as it is not easy to locate the shadow in relation 
to straight lines, I use black dots having a vertical width of 0.8 
in., which amounts to approximately a width of % in. on the 
flanks of the thread. These dots are made of different lengths so 
they may be readily recognized in the partial light of the pro- 
jection room. The light of the projection room should be ad- 
justed to see the black dots, even in the shadow, and yet not too 
light to dim the shadow. 

By numbering the lines of the charts from 1 to 6, beginning 
at the upper and running to the lower side, we have means for 
recording, if necessary, the measurements of a screw. For this 
purpose we would set up the instrument with a standard plug 
gage or other perfect thread so that the shadow of this perfect 
thread would fall on line 5, and this would constitute the largest 
size that would be tolerated for free fits, the plug being the 
basic diameter. , 

Let us assume that the allowable tolerance at the pitch diam- 
eter of a 10-pitch screw is 0.008 in.; that is, that the screw may 
be up to the full basic standard line No. 5 or it may be 0.008 in. 
smaller, in which case the shadow should not proceed farther than 
line No. 3. Then by placing one piece of work after another in 
the holder, if the shadow falls within these boundaries of 3 to 5, 
we know its size is acceptable. If its shadow falls below line 
No. 5 toward No. 6, we know it is too large for that grade of fit. 

Magnification of the Profile. The distance of the chart holder 
from the focal center of the lens must be as many times the dis- 


tance from the focal center of the lens to the profile of the thread 
as the number of magnifications required. If the focal length of 
the lens were 1 in., the screen would have to stand away 200 in. 
to get a magnification of 200 diameters. With a 0.43-in. focal 
length we get 100 magnifications at 43 in. and 200 magnifications 
at 86 in. At a distance of 86 in. the shadow can be easily seen 
by the operator. 

I am aware that in astronomy and other sciences using lenses, 
it is the novice that goes to the higher magnifications, and that 
the magnifications should not be greater than required, as the 
best result is obtained by the lowest magnification that wil] give 
the proper definition, And while I am aware that those who 
have been in this art for some time in testing gaging devices 
advise the low magnifications, it would seem to me that there may 
be a special reason for using large magnifications in this scheme 
for testing the work itself. 

In this plan we have little or no oceasion for projecting more 
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than a single profile, or if we project more than one of the 
threads, we superimpose the shadows so that the dimensions of 
the chart may be kept down to about 25 in. square for the run of 
work of standard threads up to 8 pitch with magnification up 
to 200. 


CHARACTERISTICS OF ScREwW-THREAD Fits 


Figs. 6, 7, 7a, 8, 9 and 10 illustrate three elements of an ordin- 
ary screw-thread fastening. A and B are pieces to be forcibly 
held together by a cap screw or bolt C. A hole is drilled in B large 
enough for the whole of the screw to pass through it, excepting 
the head, and A has a tapped hole into which the serew is turned. 

Fig. 6 represents an ideal serew-thread fit in which the flanks 
of the thread of the screw and the threaded hole closely fit the 
entire length of the serew. 

Fig. 7 illustrates an extreme example in which the screw is 
smaller than the threaded hole so that the threads engage only 
three-quarters of the entire depth of the full engagement. 

Fig. 8 illustrates a fit in which the thread diameters are the 
same when measured on the pitch line, but shows an example of 
a threaded hole in which the crests of the thread are not up to the 
full size owing to the hole having been drilled larger than the root 
diameter of the tap which produced it. 

Fig. 9 shows a screw-thread fit in which the diameter of the 
screw is a trifle smaller than the diameter of the threaded hole, 
but the threads are not equally spaced so that it is just barely 
possible to turn the screw into the threaded hole, for it will be 
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seen that the flank of the thread at « and y bears in opposite It we substitute Fig. 7a for Fig. 7, in which a small screw 1s 


the thread at 2 stand clear. 

Figs. 7 and 8 show the flanks of the thread properly engaged ; 
that is, thread proportionate part of the load; 
whereas, in Fig. 9, the whole load comes first on a single thread 


directions, while the flanks ot 


each bears its 


at wv. In practice, of course, ordinary differences that appear in 
x and 
gradually working back until they may be distributed the entire 
length, but not equally. 


lead result in the stress crushing down the first thread at 


A reversal of the difference in lead, that is, making the thread 
ot the bolt shorter than the thread in the threaded hole, puts the 
burden of the work first on the thread at y, and then gradually, 
either through erushing down of the first threads engaged or by 

















| x 
| je 
B | 
c 
Fic. 9 Leap or Screw GREATER THAN Tuar or THREADED 


stretching out of the length of the bolt, brings a dis 
tribution over the other threads. 

In making screw-thread fits we have not only the 
element of difference in diameter with true leads, 
but we have combinations of lead errors and diam- 
eter variations. It is obvious that with perfect lead 
the diameters must correspond to insure a depth ot 
engagement that will prevent stripping under the 
working stress, and in addition to this, if the screw 
is one that is frequently adjusted and must have 
good wearing qualities, the depth of engagement 
must be great enough to provide ample wearing 
surtace. 

In addition to the foregoing elements, we have to 
the thread. In Fig. 10 is 


shown a threaded hole in which the thread is of a 


consider the torm of 
blunter angle than the thread of the serew, and while 
this is not as serious a matter as may seem at first 
glanee, for it has been found perfectly practiea- 
ble for ordinary fastenings to use a 55-deg. Whit- Fic. 10 
worth thread in a 60-deg. U. S. Standard, the 

fact remains that it is one of the elements that we must consider 
in determining the dependability of a serew-thread fastening, for 
the: thread under stress must be squeezed into a shape that will 
produce a uniformity of contact over a fair amount of the flank 
surtace. QOur system of screw-thread gaging should take into 
consideration form as well as diameter and lead. 

The foregoing figures illustrate the three elements, A, B and C, 
as they would appear when serewed together under a light stress. 
No attempt has been made to show the various degrees of change 
that take place under the enormous stresses of the work, although 
we are coming to a state of machine construction which demands 
a consideration of the form of thread when under stress. For the 
purpose of illustration and comparison of the optical gaging 
system with the tactile gaging system, that is, the system in which 
we see the condition of a serew as against the system in which 
we try to determine it by the sense of feeling 


for the 
g, 
present ignore such stresses. 


we will 





THREADS O} 


shown in the threaded hole, but instead of being pulled to one 
side it stands clear, showing the amount of clearance there would 
be around each side of each thread—it we will take this for Fig. 7, 


we will find that the various fit conditions ean be found by glane 


ing at the thread at the end of the engagement; for instance, at 
point y or point vr, as in Fig. 9. 


Since the error in lead is equally divided between the opposite 


ends of the length of engagement, it is the end threads that tell 
us the story. 
In the optical projection method we so locate the —rew betore 


the lens that the shadow is thrown on the sereen. A lateral cis 


placement of the shadow will clearly indicate the lead error, and 


a vertical displacement a variation in diameter 


The combination of the two will locate the shadow 


of a singel protile on the ehart in a way to indicate 


y the condition at the end of a thread engagement of 
P a given length. This tells the whole stor ot the 
resultant effect of diameter, lead and torm = of 
thread, for one of the boundaries ot the chart may 
he considered as the interior profile of the threaded 
hole 
Features DeveLtorep ny TNs 
The average run of work with the projection ! 
tern will present some new thoughts to the in 
spector’s mind. He will see that he lead 1 0 
uniform. In the length of a 3-in. ser the lead 
at one end of the serew mia be shorter than at the 
other end. He will find that many s« ire no 
round and some are very irregular and mo ainous 
on the surface; not that these elements have beer 
created by the projection apparatus, but merely that 
How thev have been brought clearly to View should 
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he recognized by any system of gaging that hes for its ultimat: 
purpose determining the dependability of the serew. 

Rotating the work in its holder brings out irregularities. It the 
screw is of good form, its shadow will remain stationary on the 
chart. If the thread is drunken, out of round or very irregular, 
the shadow will move. A ragged surface also appears in the 
unevenness of the line, and frequently the inspector is confronted 
with the necessity of determining what part of the line he is to 
designate as indicating the real working diameter of the screw 

It is not unusual to find one of the flanks of the thread, 
of presenting a straight profile, shows for instance a ridge nea 
where the crest of the thread is rotated. 

This condition has always existed in serew threads, and it 
for us to recognize that the projection method merely shows how 
deceptive has been the gaging system which depended on tl 
tactile sense or sense of “ feel” of the gage. 


In gaging this ridge would play an important part in elin 
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inating shake, and yet the serew might be under size so far as 


its holding capacity is concerned. 

When we see the displacement of the thread laterally, that 1s, 
if we assume that the profile of the thread on one side is on No. 4 
will rat 
nut 


Its 


the 


boundary and the opposite side on No. 5, we know tl 


lead is off to that extent, and that when turned 
full the will feel the same as a perfect thread 


into a 


leneth ot nut it 


‘ 


But as a matter of fact the slack will be taken up by opposite 
sides of the flat k at opposite ends of the nut, while the middle 
mav not be in contact 
Let us understand that line 5 represents the inside of the 
or at least the upper boundary for the screw. Now, in order to 
ret a perfect indication of the fit of an inaccurate lead in a per 
fect nut. It is neeessarv tor us to see that our holder wliel yo 
ons the work is adjusted in relation to the leneth o e engage 
ent of e thread in the nut or in the threaded hol kor j 
inee, if the lead is long or short we know that as it screws 
»> the nut or threaded hole the difference in lead will cause ‘ 
rew to fit in the nut as shown in Fig. 8, if the serew is Jonge 
in that « the ! ind on the opposite sides « ‘ i 
rew 1s shorte 
Now we mu id just r holding means so as to vet a vir 
e thread ae i | | ‘ it. whi . ot course fete ‘ 
erie 
In | !, previous referred to, are thre« Beand ¢ 
a serew located in the eradle of a projection machine 1) 
der to make the ’ projected on the ehart duplhieat: ‘ 
ms CCOSSAT = at the longitudiy 
ince betwee! ‘ re oo the Nnes Ipport ind ‘ ! 
tion No. J S 4 il to the leneth of engagemer ( 
ead in threaded hols If the serew were held el 
nts instead of on a cradle - red Suppor “ al ot 
el ! el mwreme! 
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It will be understood that the fixed support locates the screw 
in its longitudinal position as well as laterally; that the sliding 
support, although holding the screw in the mght ftoeal distance 
from the lens, adapts itself to the position of the thread which, 
if the lead is true, will be the same as a standard thread, ar 
the thread is short or long will move endwise without changing 
the vertical gage of the serew. The projection throug thie . 
vill then be displaced vertically if there is a differs ! 
eter, and d splaced laterally if there is a change } he ene h ot 
the lead 

The combination of these wi when the dist ) ea 
support is equal to e length of engagement eive etinite 
knowledge of the fit, and while it may be disturbing to know that 
the fit 1s not a fit in the true sense of the word, that sfit 
= Oot, per cel ol our work, if s best to know tl ve 
ire to make our machines dependable. 

\ lens located in position No. 2 can be adjusted { 
hadow simultaneo with lens No. 1: or a shutte ) ed 
fo alternate these wi The obv of lens No. ? w ‘ 
cheek the parallelisn screw If the vert 
the thread oy ed by lens No. 2 corresponde 
vosition oO read projected by lens No. J] 

at the threa Vais }) tiie 

[f it were desirable to have t ea 

roug he ’ rie " l ~} ow ile he <o > } 

y. while ‘ i? ‘ ‘ ! . n Ww a ty ! F 
ana ( rl \ f ‘ ance the ‘ 
‘ "1 Stit l¢ i na ‘ , ra ‘ l 

| eC eSsCl a l ra i cy rs ow 

e serew is le ‘I por v ' ! 

sure a :, 


AND FITTINGS 


‘ertain Features of Central-Station Practice Be 


Extended to Marine Practice 


By A. G. CHRISTIF, 


r consists of series ol Comments on certal 


HIS paper 
marine practices in regard to valves and piping, 
In recent years ther 


a 


tron ne 


viewpoint of a central-station man. 


been a wide use on shipboard of such types of central-station 
pment as water-tube boilers and superheaters, geared turbine 
s, ngh-vacuum condensers with rotary and ejector air pumps, 
centrifugal boiler-feed pumps. Marine practice, however, 
lagged behind central-station practice because of the well 
Yn conservation of ship owners. 

as taken this world war to aecelerate the adaptation to 
sot much of the standard central-station apparatus. Certan 
rs are now at work which have considerable influence on 
ent marine practice in valves and piping. Of these th 
est 1s the fabrieated-ship yard. In the old-style yard the 
ps would make up any or or all of their fittings or valves to 


r special designs, each yard having its own designs which 
red from those of other vards. The result of this was a 
nstantly increasing number of special valves and tvpes in each 
pyard, with the consequent increase in eost of ship construc 
I The fabrieated ship vard, however, was foreed to buy in 
e open market and in order to get deliveries had to purchase 


ndard types and sizes. This made engineers study their valves 


i ¢ In one yard it was thus found 
20 It 


] . 
rely practicable to use manufacturers’ standard stock patterns 


ndeavor to standardize them. 


to reduce the number of types by per cent. is 


Associate Professor of Mechanical Engineering, Johns Hopkins Uni 
ersity Mem.Am.Soc.M.E 

Presented at a meeting of the Baltimore Section of THE AMERICAN 
SOCTETY OF MECHANICAL ENGINEERS. November 20. 1918 


BALTIMORE, MD 
for nearly al alves ttings and aunilary equipme his 
standardization, with consequent reduced costs, will be on he 
deciding factors maintain our shipbuilding supremacy after 
the war. Standard ilves require tewer repair parts and these 
are more easily procurable or renewal. Decided ad antages 
may be rained bv sti ther extending present star lay tio? 
PIPIN 

A taector which has influenced piping practice is the ava y 
of materials. For instance, copper piping in sizes suitable for 
steam mains has become so searee that open-hearth lap-welded 
steel pipe is often adopted in its place. The use of copper 
piping has lone been standard practice on sl ipboar i Ss ply 
ing has considerable flexibility and generally stands up well in 


marine service, but it is not well adapted to superl at econditio 
Steel pipe pipe, 
available, and is well adapted to any pressures and temperatures 
t} 


is mueh cheaper than is more readily 


coppel 


T } 


that may be encountered. Some engineers fear that 1 ay lack 
the flexibility of copper pipe, although steel piping in central 
stations is frequently subjected to strains from contraction and 
expansion as severe as one finds on board ship; and furthermor 
1s frequently subjected to severe stresses due to unbalanced 1! 
bine rotors and other harmonie vibrations. The substitutior 

steel for copper piping is merely a matter of marine engineers 
becoming accustomed to designing and installing their steam 
systems in accordance with steel-pipe standards. In othe rds 
it is dependent on their ability to break away from t1 onal 


practice. 
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Steel pipe, however, does not withstand corrosion as well as 
Galvanized steel pipe has been tried for this pur- 
under the influ- 


copper pipe. 


In time the galvanized material flakes of 


heat and causes trouble. 
the best 


ence ot Repeated painting of such steel 


pipe seems to le protection, 
Galvanized pipe should be used on sanitary systems and bilge 
and ballast Hlowever, no advantage is gained by galvan 


izing the east-iron fittings of these systems. 


pipi 
It is also question- 


able whether fuel-oil piping in oil-burning ships needs to be 
galvanized at all. 

The problem otf caring for expansion has made many engineers 

| | 

prefer copper to steel in piping. In general, long-radius bencs 
yrovide the best means for taking care of expansion difficulties. 
} | 
Space is limited in vessels, but much may be aecomplished in the 
the 


extra 


way of providing such bends if a little study is given to 


subject. Some have questioned the flexibility of bends of 


heavy steel pipe. Crane Company's tables indicate that there is 
isually ample flexibility to care for any lengths that are generally 


ised ol shipboard. 


Pipe FLANGES 


flanges of the Lovekin or similar types are almost 


ky panded 


iniversal with copper pipe. Lovekin flanges are used to some 
extent with steel pipe, but welded or serewed joints are mor 
common, 

Land practice in piping seems to have advanced far be vond 
marine practice in the use of the Van Stone joint. It is said 


that the first installation of this type of flange on shipboard 


Apparently this has con 
Although giving exeellent 


many vears Was not a success. 


ago 
demned this excellent joint ever sinee. 
service under most exacting conditions on land, it is taboo at sea. 
Phe 


has apparently never been tried out at sea. 


} 


welded type of Van Stone joint now in use in central stations 


FITTINGS 


ovel 
the 


With superheated steam, and in general with all steam of 


pressure, it 1s advisable to use cast-steel fittings on 


steam lines. For pressures of 100 to 160 |b., extra heavy cast 
iron or, better still, semi-steel fittings may be used. For pres 
sures below 100 Ib. cast-iron or malleable fittings of standard 
pattern may be used. In serewed fittings the collar over the 


threaded portion should be sufficiently heavy to prevent distortion 
pipe Malleable pre- 


ferred by many on account of its lesser lability to rupture under 


when serewine wrencties. Iron 1s 


ip with 


stress. However, such fittings are generally lighter than cast 


iron 
and are sometimes deformed in serewing up. 
In central stations it is very common practice to find branch 


outlets welded to the main pipe and in general these welded pipes 


have given very exeellent service. This practice is apparently 
very little used in marine work, although it would make a weight 
saving construction py doing away with many east-iron special 
fittines now used 
VALVES 
Standard types of valves must be bought if one is to place 


orders In the open market under present col ditions. Steel valves 
stee] 


If superheat 


are used for superheat. Some shipbuilders even specit's 


valves for all boiler pressures of 200 Ib, or greater. 
is not used the valves mav be extra heavy, of cast iron or semi 
’ . 


steel. lines, 


but 


These materials are also used for auxiliary steam 


Bronze valves are sometimes employed in the smaller sizes, 
these are very much more expensive than the extra heavy cast-iron 
sizes of 215 in. and over have no advantage 


valves and in over 


them except in lightness of weight. 

Valves 2! 
with the U 
head type ol voke is much superior to the standard east voke lor 


2 In. and above must have bolted bonnets to comply 
S. Steamboat Inspection Rules. The marine or cross- 
ship purposes. It weighs less and is generally stronger and more 
readily repaired. It costs very little more than the cast yoke, but 
is not 


“standard” with many builders. The latter yoke can be 


safely used for all low-pressure services. 
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It is customary on board ship to use the screwed-unjon bonnet 


on 2-in. and smaller valves. This type of valve is generally more 
expensive than the ordinary bonnet type, but has many points ot! 
superiority such as its regrinding facilities, longer hte and less 
liability to damage when dismantling. Valve manufacturers get 
valves in two weielts, one 


It is 


many low 


erally make the screwed-union bonnet 


to withstand 200 Ib. pressure, the other for 350 lb. pressure 
?O0O-lb. 


therefore necessary to use the valves for 


services. This has considerable advantages, tor tewe1 


pressure 





types of valves need be bought and their interehangeability 1s 
increased, 

Cast-iron or semi-steel valves for marine service are usually 
required to have a solid bronze disk with bronze seat. The sten 
may be of rolled phosphor bronze, rolled naval brass or mar 
ganese bronze. Gland studs and nuts should also be of bronze 
Steel valves for superheat gen rally have mone] metal disks and 
seats with bronze or nickel plated steel stems. The bronze ger 





erally used tor valve bodies, disks, seats, glands, ete., is the navy 
composition “* M * consisting of copper 87 per cent, zine 7 per 
cent, tin 6 per cent, and may contain lead up toe 2 per cent 1 
place ot part of the copper. The lead content must be kept us 
low as possible on account of the action of the salt water 

It is the practice of many marine designers to speceily a lana 
corresponding to extra heavv standard on the sea side « il] sea 
valves, sometimes even when these are connected to the sea chests 
Usually the valve is in all other respects of standard we t ; 
extra heavy tlange adds nothing to the streng t th lve 
its weakest point is in the neck behind this fl e, wh = some 
times but not alwavs made extra heavy. Some man ! ‘ 
extra heavy flange is needed to stiff the s » priate ! 
result is secured elsewhere by adding a reintoreing ru 
ship’s plates This tvpe of valve is a “ special o the manufac 
turers and hence is hig priced and otten d It to obta 
reasonable deliveries 

Shipbuilders generally have endeavored to e ALS.M.E, star 
ards tor flanges and drilling. However, some = eriticis: ‘ 
been heard. For instanee, many marine engineers do t 
the raised faces on extra heavy flanges They prefer fl { 
The flat faces are also tavored tor bolting to bulkheads an 
other ship plates 

The bolti specitied tor certain sizes in the A.S.M.1 tandard 
has not bee satisfhactory to many marine de ners 
instance, in the S-in. and 3!o-in. standard-wei inges 
A.S.M.E. standard calls tor tour holes, while 1 any marine «ce 
signers use six holes. Also, in the 2-1n. and 2!o-in. extra heavy 
langes the marine engineers trequently use six holes where ( 
A.S.M.E. standards specify four. The A.S.M.E. standards 
inerease the holes at one imp trom four to eight There seems 
considerable stification for the use of the six-hele tlangw 


One eannot help commenting on the small use n a 
valves on Ships. ‘| em ire especialy i ipted to it I 
and could be used to advantage on many water ‘ines Just 
land practice. A greater use of gate valves would rehev 
e\isting alve shortage to an appreciable extent and also re 


Prietion. Redueing valves, reliet valves, separators, traps, l 


tors, ete., can all be supplied equally 


well from the manufactur 
standard stock patterns made for central-station work as 
special marine designs 
It is rather difficult to understand the basis for marine prac 
in heating systems. Live steam is usually passed through a re 


ing valve and supplied to the heating system at 20 to 30 Ib. pn 


sure. The advantages of exhaust steam for heating and of st: 





bled from the main turbine do not seem to be fully appreciated 


Such f steam would meke 


Uses 


marine practice, operatio ( 


simple, but would result in a thermodynamie gain, especially 
passenger ships and troop transports. 
Inspectors are frequently required to apply tests to valves. lr 


speeified in Llovds and U. S. Steamboat 


tor 


reneral, such tests are 
Inspection Rules. A 
test all high-pressure 
three times their working pressure and to test all other valves 
twice the 
classification. 


satistactory standard Inspectors 1S 


steam valves under hydraulic pressure 


working pressure corresponding to their weight 














THE CHEMICAL AND PHYSICAL CONTROL OF BOILER OPERATION 
Including the Application of Simple Formulae for Estimating the Heat-Loss Items, et: 


By FE. A. UEHLING,'’ PASSAIC, N. J 





Hk best method for attaining the conservation of tuel has a It can be more « vy and cheap stale 
not been detinitels outlined by encvineers., The re 1s there h The records ho In the eoller e one! 0 ! ! 
g ) | 
fore, room tor discussion, and it is intended to trea he tinuousiy instead of or t the end onger « 
subyeet i the presel paper Irom the chemieal and pl i] periods: one da at tv 
aspects of combustion c It shows up the combustior ihsorption efficier 
Tk ore ll telligent teps eal he taken to bring a owivel boiler separately o th; thre rope! ep ‘ mY? p ‘ p 
plant to its maximum efliciency, it 1s necessary to know with what of the ‘ 1 romp ( ! 
ethene thie nlant ~ worl ne. Scientihie retinement ne re The \ il eo = res ré ne tte ' } t 
I evel lit practies but Cie) ¢ rea yap most bie 1? or mo ire conte ) CO Due h , { . 
’ j ind the data upon wil ch reasoning ean be |b ‘ . 2 hy tected hb } “ e oft e! ! 
rves ine wherever po ible autograph | ren ded té re ire 
iy I the prece ne cor deratio t ern ‘ 
' whole ile methods ire equa ile pper ‘ . ’ 
\ or Co ) Bot |? r © TION 
holler etherenc ina tl , y ’ ol, 
e econo ' o 1 boiler pla ean he certaiy 1, hoiler efficienev each boiler 1 Lrnoser ne | 
‘ vo ! methods. be under proper econo eo! ot! CO ) ) 
! miect eal method pased o the heat ul ed sorpt on ¢ erencies | ry ! I { t op I ’ M 
} 
cher il and p! , ethos ba ed o1 hy . ‘ ? in” poier ¢ r ‘ en ) 4 4 } 
and tl ! ‘ r or steam-tlow 1 e) od expert ¥ agree, bul op “ no doubt ater 
’ te } 
nees enable on ealeulate roughly what per ; f ippear obvious tha e} ~ ( 
] } ’ } ’ ] ’ 
! he ¢€o re 4 nm mat ‘ } 3 mMIstl s ern t rie 1 ! ! 
, ry y ; 
he p no ealeulated « ene? , etier ‘ Col olle ) ‘ \bsor 
‘ ‘ ( ‘ sllere <i) ‘ Y ea eno ’ hy ‘ . 
mer 0 ! Th t } \ ’ Iwo ri 1) aftr , co 
| ‘ ? ‘ T ‘ 
‘ ’ i i ’ ~ 
a sre ') ! ro trol the Pollowme er strut I \s 1 neces I l ( ) ie ( 
re required Ie r { ’ 
coal w o rea seriminate bety eon) ‘ ele! ! ne prope CO ro 
} 
) re ned “et ont onstitue sire never co . cu Se pata 
he slo or é ) ( iy 
equel il ( er ce! or more } ces es I ) ) eC! i 
nee the | e of the fuel dep 0 ' , ’ r ist ’ 
e calculated 1 ] bye hat n } n error no ! ! . _ =ty } ear oO _ 
vater passe rough the meter is ) ‘ ” \ ihe rate combus st he el er ep the } 
. rey } hy rat , S } } ‘ 0 PET) ! ( ! 
Ppred ne amMmoul I be carried over Wit hie - - 
. . . 7) +} » 7 , hy hay 
b roug ‘ blow-off cocks, and conside 3 ‘ I eu s ! S ‘ re f 
ed bb blowing off the boilers, which is not « . erene yt comp r ¢ ( CU \ 
} ‘ t a] t é . « ’ qi} ree ( 
‘ ; I but i“ Pr appears on this ered eile i! at " oY ) 4 
" 17 ables hich require changes 1 he ‘ el ( ) 
eedw ‘ emMmpe! re MAN arv appreciably. | e 
“eae ) p nd t] } . 
‘ i water meter and coa welrgher car ft ‘ _ va ‘ ‘ rel ‘ re lured ) ré 0 
} + 1 ‘ () ) ) 
( co 0 ess supplemented by seclent ‘ I , 
. <1re ) Pe 4 
’ echanieatl ¢ rol has , d | 
O ' } , 
1) ) ‘ Ti mre ‘ ] 
‘ r } eal me ” 
, ) cs 4 ind pyr ertes | \ t | ( 
’ ‘ I ‘ ney I} i } 
‘| ! CO 
( ie it weurdaciles : ( eo ‘ rel 
en na eal ed results are qu litat ve f ( }) ( preter 
] I ! eerr ‘ ‘ 
‘ ot represe all the heat wasted . - 
} 
(') deter on in the ehn ‘ CAS On , L piiiit 
: 1 Whe ey , hu »? ‘ } eR] 
eb fo ( ess air through ‘ re i tt 
} 
, . . , , } ny? R n whe hecame "YT 
nM l i as well as eaAKII ‘ a }? , 
4 hou ‘ , , nes « hiy » ina . 
( the hol sand the Doll where } . . now io1 ibles n , qu 
: , the us ‘ oO en horn o 
erted to get thi is from all the boilers. Aur ente Cause, \ led Orn « wie 
5 oD ond e boilers does not militate rainst ¢ ( re ipp the roper correctior Che cor nuous recor irthne! 
; ’ ; i af ‘ ‘ < y ' 4 dd } ly < hg 7 } | x . 
s rity overburdet the chimney and reduce the ¢ rev r ond I we el ’ re ere rep 
: hed, how mo tl re doors were lett one whe he re 
elOW required tor etheient ecombustior - 
" 
] | } 1 } } were ? | l } oO ’ ) t< é } ’ ‘ 
Ww! esale chemical and phvysieal method has the follown i ‘ - -_ I 
| es tj 1 hoil hances handiine ¢) Cw . « ' ” 
res over the mechanical method: rea bowel . ' e mre iy 
vealed 
il I Company Mem. Am.Soc.M.1 h lhe temper rature record shows whether the absorption efficiene, 
A at the Annual Meeting, New York, Dec« er 3 to 6. 1918 f has continued normal it not, tl Variation ma he due to 
THe A IN Soc! oO ; . ~ : Ras . : 
Borys \ Ay ye AI ENGINEER rhe paper is here necessary val ions in the rate of ariving, nd if so this 
rm ane opies o the complete paper may ‘ ined ' “ 
Sal Super ication All papers are su t will bye evealed by the reeord ot the boiler draft. whiel 2 
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an index to the rate of driving. Or it may be due to a break 
ing-down of the baffling, which is also instantly revealed by 
the boiler draft. The mucking-up of the heating surface is 
indicated by a gradual increase in the temperature of the 
escaping gases 

ec The to its contributing 


record of the boiler dratt, in addition 


value to the pyrometer record, becomes in combination with Sees. 3 and 4 of Fig. 1 show records representing a water-tube 
the per cent of CO, a very good index to the rate of combus boiler burning bituminous coal. See. 3 illustrates conditions be 
tion, as the writer will endeavor to show later. fore, and Sec. 4, after, control by aid of CO... A glanee at the 
CO, reeord will show that the fires carried were too thick The 
EXAMPLES OF APPLICATION OF INFORMATION GIVEN BY CHARTS low percentage of CO, (about 8.75 Pr oe? ae due principally 
ro CONTROL OF FIRING to air infiltration, but to a considerable degree also to uneven fir 
ing producing high CO with low CO... Stopping up the air leaks 
Fig. 1 illustrates sections of recording-instrument charts show and modifying the method of firing as illustrated by the record 
ing various relations of these three reeords to each other. The and using the CO, indicator as a guide, the fireman had 1 diffi 
CQ. records shown in eultv own in ' 
Sees. 1 and 2 are tue + XiL DAY 7 an average of over 13 
simile samples of ree ae % a=— a seis per cent CO 
ords from a boiler ot practica »CO) 
the Manning type Contra haat 
burning No 1 buek Was st set 
wheat coal. ser l, 2 ol he char hath 
made when the re he te 
corde) Was first il escap ! 
stalled, shows that the boule ! 
firing was irregulat tail 
and that the coal bed ditios 
was kept too thin, chang 
through which holes ilt in | 
quickly developed ecentace ( () His 
The average CQO. was Woa ? 0 
scant 5 per cent The tradieto ) 
reason for the low CO study re 
heing thus clearly re hat bo ‘ , 
vealed, the proper dratt ! el 
remedy at once sug perature o ‘ scap 
vested itself’. The ! (Tus “1 
fireman was instructed dered abne W 
to carry a little heavy by hie w ot ul! 
ier tire and wateh the (counter ‘ ente 
CQO. indieator, with ing throu he | 
the result shown = in settin | here 
See. 2, which is a sam fore ( . 
ple record tor the make ire that =the 
same boiler after the setting Is mace igl 
fireman had been in- hefore these vo fa 
strueted and had ae | ' tors can be re 
learned to be guided peat mee “a upon as indices, re 
by the CQO. indieator ic. 1 SECTIONS OF CHARTS RECORDING COs, STack-GAS TEMPERATURI spectis ly, ol absorp 
in adjusting the thiek AND Borer Dra tion efficieney and ra 
ness of the fire to the ot ceombustior hu 
draft necessary to maintain the required steam pressure. So — thermore, a low stack temperature cannot be relied on as an in 
guided he had no difficulty in keeping the CO, at an average of to the former unless the gases contain a high pereentage of CO 
about 12 per cent. Having the three principal records on the In Sees. 5.6. 7 and 8 of the chart are recordec the averages ot 
same chart their relation to one another is readily perceived, four 24-hour tests of a large water-tube boiler burning bituminou 
ind it will be seen at a glanee that the boiler draft is about 0.80 coal fired by Roney stokers. The coal was burned at four differ 


in. higher under the conditions represented by Sec. 1 than those 


by See. 2, also that the temperature shown in See. 1 is about 25 


deg. higher than in See. 2. 

It will be noticed that the gases left the boiler at a temperature 
25 deg. higher when containing 8 per cent of CO, than when they 
contained 12 per cent, which shows that absorption efficiency in- 
creases with combustion efficiency. 

[t will further be noticed that the boiler draft is about 0.12 in. 
with 12 per cent of CO, and fully 0.20 in. when only 8 per cent 
ot CO, is present, which is due to the greater volume of gas per 
pound of carbon consumed. 

Now since the boiler draft is an approximate index to the 
volume of gas produced per pound of carbon burned and CO, is 
a true index of the weight of carbon contained in this volume of 
gas, it follows that if we multiply the boiler draft by the per- 
centage of CO,, the product will be an approximate index to the 
rate of combustion. We therefore find that the indices to the rate 
of combustion under the eonditions which are recorded in Sees. 
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land 2 were respective l\ Ss O20 1.60, and 12 0.12 1.44 
This means that it was necessary to burn about | (1.60 

1.44) /1.44] 100 11 per cent more coal to keep up the steam 


with 8 per cent of CO, than with 12 per cent, which corresponds 


very well with the improved results attained in the plant in whieh 


the records thus analyzed were produced. 


ent rates ot combustion; viz., 16.7, 18.25, 25.3 ana 30.8 Ib. pet 


ft. of grate surface per hour. The CO, averaged 14.68, 13.05 
14.28 and 14.69 per cent; the boiler draft was 0.08, 0.12, 0.3) 
0.61 in. of water, and the temperature of the escaping gases avet 


The eflicient 


aged 483, 542, 662 and 636 deg. fahr., respectively 
attained was respectively 81.15, 77.45, 75.28 and 76.73 per cent 
These four tests demonstrate that the percentage of CO 


be maintained at its maximum irrespective of the rat 


without increasing the percentage of CO, provided there is amp!l 
space for combustion. A large combustion chamber is an 
factor in securing combustion e fficve ney. 

See. 9 of the chart illustrates the relation the three records 
take to each other if the demand for steam suddenly increas 


and the draft is adjusted to increase the rate of combustior 
meet this increased demand, but the stoker is not speeded up = 
ciently to supply the coal required. The flue-gas temperature w 
at onee go up in response to the increased rate of combustior 
The CO, will soon begin to drop, and if there is no CQ, indicato 
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man discovers that the grate is getting bare and the stoker speed 


to show what is happening 1 will continue to drop until the fire La (1 | OS + 46 
i p 

must be increased. He does so, but gives it a little too much p 

speed and the CO. goes above the sate limit It he is a good fire I LO,150 >» ‘ 

man he will no doubt discover that also and finally get the mght 

adjustment Meanwhile considerable tuel has been wasted, flrs 

by exeess air and then by incomplete combustion. W tha CO ' (= 


indicator to guide him this would not have happened 


el | 10 jllustrates how the boiler-dratt and pyrometer records TOO TE 
e = ’ a > 
at onee reveal the st dden breaking-down ot a section ot Z Er : Lv 
: PA+3H SH 
baftling See, 11 shows how the average temperature and boiler 
. ss. . . : ) ] , 9a 
iratt would be affected 11 the bafth vy «disintegrated grad ially, ana ! 2.38 Hi l 
P 1? indicates how the records would be likely to change if the p | 4 LD » - 
, ' ' ; , : - - LZ 
wiler tubes were allowed to muck up gradu Lhese Suppo | + \ iH 1o2 + 361 H iS Hf 
cust ire give to show how hie Th drat ad eX Whe: 
\ ot « ‘ Yo ) carb 
erpreted without the other. Within practical lin H veight of hydrogen per Ib. of carb ' 
’ nel ta ff €30) \ d houle ’ Qn 
ere both the borler «dr ! e ¢ el I] ai | 
\ ern ot alt mig ! pel 
' ele 0 i. 
) vafl 
1 Wwe ! 0 ‘ ue = 1) ‘ 
1) } , ‘ 
\ ‘ - ‘ 
‘ mien ¢ ore reve ‘ rue 
he THe Low oN ‘ re — ‘ 
eure piurnes 
‘ ! ite ibsorp ‘ ‘ , ('() 
] rel e) (() 
i ‘ ‘ ar rid 
' . / wel ‘ ct) ‘ 
I ‘ I he hree reeot a) “ft (t) - 
j re Ce} ( excess 
! ‘ cup ir criist the Tholieg ! 
| per cel tree oO el ( i 
‘ ed. preterab ol } e ¢ re e 
I maxin heoret tle re t CO ) ) 
‘ necessary tor ellective control o he bt ‘ ‘ el 
he rive continuous up-to-the n e histor ‘ . 
1 ‘ 0? “Te te 0 al To. 
factors o vhich economic operation depends, and pre 4 vs . 
‘ I erpretil he « ‘ oO revulal ‘ Hipera re 0 IsCs On lea\ he wv ‘ ( 
or applving the proper remedy pro! 7) and inte cent emMmpel ire 0 ak US 1} 4 lor ¢ Hus 
hree reeords te on the same chart, the can be aq B.t.u. earnied off by dry gas per ib. of carbon Db 
‘ ‘ yt { eont ’ al ’ aa ~ yerr ry «rte the 1) rries« 
ited pb “a polar planimeter and averaged, ane { l If hea ee ' LV ne pas | al 
) basis tor a bonus svstem B.t 1. «armed off DY l] {) nroduces Vv the eomb ‘ aot 
to the three reeording tnostruments, n ©) iD he available hydrogen per ib. ot carbor uur 
Poy Bt carned off by water vapor in th ( Oo 
! determining the maximum per cent of CO). that ean be mur hb. of earbor 
irried without danyvetl ol a appreciable ass Pecmiuse oft 
nceomplete combustion 
P \ 
” dlagnose the boilers for air infiltration at regular interva 
or in between, if deemed necessary, and 
check up the CO, meters when their indications give caus Oxyger 
lor suspecting their accuracy. Nitroger r 7a 


Orsat is by itselt quite inadequate as a control for the firing 


ations of a boiler plant, even when supplemented by sampling 
One cubie foot of air at 62 deg. tahr. weizhs 0.0761 Ib 


which combination, although better than nothing, cannot 


onsidered more than a makeshift One cubie foot of nitrogen at 62 deg. fahr. weighs 0.0742 |b 
E FOR CALCULATING Heat Losses IN CHIMNEY GASES \ ‘TION OF Form & TO Data Derivep From AUTO H it 
Ree orps o- CO 
lt will now be shown how the information given by recording 
trument charts may be apphed In computing the heat losses The usetulness and reliability of these formule are best shown 
letal The tollowing simple formule. developed by the by applying them to the data observed in a tew authoritativ 
or, are based on a weight of fuel containing 1 Ib. of carbon boiler tests and comparing the results 
“ul ot on 1 lb. of fuel or combustible fests A and B, Table 1, were made on a large boiler o hie 
{ 1 Stirling type rated a’ 2400 hp., equipped with foreed dratt and 
I P ia... : ] Roney stokers; the fu-l was Pittsburgh coal fests C and D were 
made on a 210 hp Heine boiler, hand-fired The fuel was No. 1 
ic X 21 11.6 X 2] 2136 ’ Arkansas briquets in test C, and Illinois No. 3 co n test D 
r P P is Dividing the weight of all the constituents of the coal by the 
/ 1+ A,)S X (7 t ) 3 weight of carbon per pound of fuel in order to reduce tl to 
58.46 the carbon unit basis of 1 Ib. gives the tollowing value 
a (0.24 ; ¥ ) ae sabi eee (4 C H 0 Ash Moisture B.t 
1.0 0.0683 0.1068 0.09025 0.023 17 OS4 


# , (Ate Wa DC Ba). ccc ccc: [5 The available hydrogen per pound of carbon is 


0.1068 
0.0683 0.055 Ib Ha 


rhe derivations of these formulae aré presented in the complete paper 5 
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rABLI DATA AND RESULTS OBTAINED IN FOUR AUTHORITATIVI The heat carried by the water of hydration equals 
BOILER TESTS ] II (0.48 / LOSO 
Subst1 uti hie ilue ot Lia 
I 1) \ | ( 1) ] 0.12(0.48 1833 LOS) io 
Substitu he value of Wy», for Why, where 
\ ( ] 
7 moisture pe » of earb oss due to tl 
( I ¢ 
H 
( < / 0.023(0.48 / $s} LOS0 73 
The forego co rise all the t ( 
4 i chimney wit! exception OF that ¢€o iirie 
I if a e soot and ash passu I 
De ¢ mera ( 
\ 
CU Il Loss Li I i ( 
. : iI t yt 
: Ileat co) 
ae Hay 
| 
11 ‘ 
I ‘ 
7 II I 
i . ll) 
{ I , 
P : / ls y 
{ Ts 
H4S 
sul Het : fil p 
H ( contaie 1.6 per ee of carbor 
Heat | n ast contained 0.0925 Ib. of ash per Ib. of carbon 
H ‘ I ; ; 
rhe iime oOo  « l mistib ! rhe istl 
I 31 Maas 14.600 }? 
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( I ed } hr. } j vane KVpe" 
acnte, 2 : ; 27 < 100 . 
Horsepower d < . —— oS re ‘ ! the 
] is4 
D ng, Prr cent ‘ . 
The total hea ) ecountt | ) rere 
~ herel ‘ 
ihe water ot hvaratlo pel pound ol carbon 1s 
Vleat 
0.1068 2s : 
0.1068 0.12 lb Why ier t 
he Hleat t v | grate 
From the data obtained in Test A, the heat carried up the Tent LATION t 
chimney by the dry gases, according to Formula iy 28 
5S It) " 
La ().24 1 1 the ( ) ‘ \ 
] P 
Substituting the values ot 2’, T and ¢ M 
. i] 
8.46 be 7 ; I] rL 
La 0.24 iS io 706 B.t.u Hi 
2 Lo] Moi 
Also. the heat value ot the CQ. co ( he gas cording ( 
Ca 
o Formula [7!, 1s 
P. | 
LO150 
L pP P Absorbed 
| ) Radiat ‘ 
subs l ng the values of Pe. and re. 
0.023 10.15 
10,150 0,150 AL 
14.9 +. 0.23 Appl | | 
S Appivil tit ‘ ri ev tO Lhe Obst ‘ 
kro. Formula 8] the heat carried oft by the H.O from the ind D. the resu vive! n Table 2 ar shot 
combustion of the available hydrogen, IS Combustion ettiex y in the operation 
Ly = 8734 Ha + 4.32 Ha(T —t hat all the combustible in the fuel must be | 
ae ae ee values of H T. and t. bu that if must be o idized 1 a manne! heal 
s ~~ . -- -— > of tl heat liberated beeomes available to the | 
I 8734 * 0.055 +- (4.32 > 0.055 +10) 578 B.t.u. - | 
i lv. all the h tye ted bh combpustio t 
Also, the heat absorbed by the humidity l the a accoraing to except that contained in the gases below rhe 
Formula | 9 is water in the boiler and the latent heat o 


L (+3 
p 


temperature of the 
62 
temperature al the 
furnace is 0.0106 Ib. per lb. of 
| the values of H 


The averag‘ 


and the aver humidity 


ace 


d saturation 


nis Vaiue ane 


3.8 


0.0106 
I .0106 14.90 


SH (7 t erases. Hlence combusttio. elheenceyv so lat 
Available heat lb 
ms of the ' 
air during the test was 73 deg a. ea Sa 
} per cent saturatio At this Analvzine the re ults of these heat-loss 
water vapor carried into the that in Test A, 1706 LOO /2648 64.1 


ir supplied | Substituting 


P and (7 t 


the chimney is earried by the dry gases, 
153 100 /2648 


eent, is carried off 


lth Formula {) of the CO amounts to 


110 = 34 B.t.u mainder, or 30.1 per 


0.055 


iil d air. 
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4 

N lus strikingly interesting lecture on 


ments of our Navy in the war, given at the Annual Meeting, 
Lieu Catheart 


the engineering achieve 


Commander limited himself to a recital of 


1 


the work of a single bureau of the Navy Department—-the Bureau 
of Steam Eneieeringe. “The work of this bureau.” he said, 
should be regarded as but a sample of what all the bureaus ot 

e department have done. From the beginning of the war the 
entire Navy Department has been working in a clean-cut Ame) 
wan way, at maximum efficiency under forced draft.” 

(One otf the most notewortliy ot its accomplis ments —-that ol 
another bureau—has been the construction and organization of 
the ore naval aircraft factory at the League Island Navy Yard, 
Philadelphia, and the bringing it up to quantity production in 10 














(COMMANDER F. G,. CoBURN, MANAGER. NAVAL AIRCRAFT FAcTory 


was a pioneer undertaking, attended by innumerable difficulties. 


mouths trom the time work on the first building was started. 


which, however, were but the measure of the possibilities that i 
was hoped might be realized. That they were actually realized is 


attested by the fact that from the first the factory has been ahead 
ol its schedule. 

On July 27, 1917, Secretary Daniels authorized the construction 
The sit 


10-acre tract of pasture land at League Island, entirely undevel 


overnment-owned aireraft factory. e selected was a 


a 2 


oped. The original manufacturing unit was a permanent steel 
structure having a ground area of 160,000 sq. ft., built and 
equipped in three months and put in operation before the final 


touches had been Piven to the structure. 


Karly in January 1918 the Navy's aircraft program was ex 


panded far beyond the manufacturing facilities of this original 


building and plans were developed for the enlargement of the 


plant to four times its original size. The augmented program 


required new aircraft faster than they could be provided by build 


Ing entirely balanced factory. The authorization therefore 


‘coutemplated that the new extension should be an assembly plant 


an 


and proportion to its growth, privately-owned manufacturing 


facilities be taken off their regular commercial work and placed 


In 


inder contract to furnish the hulls, wings and other parts needed 


Thus branches of this establishment appeared in many places 
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NAVAL AIRCRAFT FACTORY 


throughout the East which turned their activities to a common 
end under the direction of the Naval <Aireratt Factory. 

When the armistice was signed the enlarged plant comprised 
besides the original building, 400 ft. square, the new Plant No. 2, 
over L000 tt. lone, with a meh assembly shop 200 tt. wide for the 
largest types of aireratt, and a one-story ell 5950 wile ' 
storehouse 200 by 175 tt.: administration building 180 by 125 tt 
lumber storage and dry kilns: boiler house; hangars, et com 
prising 25 aeres of floor space and a capacity of four seaplanes 
per day. 

At this time 3740 men and women were emploved at the tactory 
Dbestdes SOOO by outside contractors 

The chronology of this extensive ce velopment as ollow 
July 27, 1917, Seeretary Daniels authorized constru 
August 10, construction work begat 
October 16 rst machinery started 
November 2. firs eel laid 
Novembet ~S. first plant con pleted 
January 25, N18, expa sion oO ant orderes O Cx « 

inal size 
March 2%, rst sel ce machine ompletes 
June 1, full designed production of tirst plas bhi 
November 4, 1018 roduction ot two completed tu i 

plant capacity sufficient to produce four machine 

In view of the special character of the undertaking, 1 What 

is country was a little-understood tield, this record of progre 
s 1 many ways unprecedented. As a patrioti 
on a vast seale, it is one in which the Na Dep ‘ 
take pride; and as example ot + ‘ On no and al 
able admuinistratior t must be Classes s rie 

( [A } | (1 («© \l 

The manager selected tor the undertaking, and whe la 
successtully carried through to completion, is Commande | (i 
Coburn, Mem.An on \l I. Who Was pre lt) sly stationed at 
Boston Navy Yard. Members of the Society will remember the 
comprehensive papel presented by Commander Coburn at the 
Annual Meeting t ree vears ago, on the heat treatmeut of wWroug 
iron, a subject at that time but little understood. This gave the 
results of an elaborate investigation for the purpose of improvi 
the strength and reliability of heavy anchor chain forged at the 


he U 


a 


S. battleships 


ol 


Boston Navy Yard for t 


Coburn is graduate Annapolis and o 


ol 
naval architect and marine engineer, 


Commande 
where he qualified 


the t Master of 


He served one vear as a line officer in the Asiatic service 


Massachusetts Institute Technology, as 


wit! degree o 
Science. 


and had some 10 years’ industrial experience in eral of the 


st 
navy vards of the country, where he became interested in scie 
tifie management and gave considerable time, also, to Investig: 
tions of the methods of civil industrial plants. All of tl 


experience, as well as initiative, visions‘and the ability to unde: 
take new and great things had ample opportunity to come it 
play in the new project upon which he embarked 
ORGANIZATION OF STAFF AND WorKING Force! 
It is coming to be generally recognized that any manula 
turing enterprise the personnel is the most essential eleme 


Buildings can be erected and machinery purchased, but to ¢ 
effective work an organization must be built up with infini 
pains and its methods of work in the different department 


carefully coordinated. 

What shall be said, then, of a project such 
organization had to the 
for experimenting, and in a field where there 


as t where 


start, 


lls, 


be formed at very with no tu 


were practically ! 


for what t 


men experienced in the art upon whom to draw; 
there were in this country who had had any experience in a 


eraft production were already in war work in other airer: 


factories, 
Manag 


The executive staff was first got together, selected by 
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hic. 1 PANorRAMiIc View o 


NAVAL ArrRcRAFT Facrory : Ortoinat Pt ANT AT EXTREME Lert, New ASSEMBLY SHop at Ricut, ADMINIS 
PRATION BUILDING AND SrTorenot > , 


SEIN TH (ENTER 











ULE? ‘ t Po iile, as the Navy could spare but one mor L\ Leag vw atl one ¢ the Philadelphia railroas stations, and 
cer, Lieut -Cor FE. J. Daly, Pay Corps, who became S yoy secured an important position there. And so, little by little. but 
(thee, ne ertheless wit! rapid Live ores vas bul game ’ ‘ 
| Vinent department tell the problem « 1) effectively at worl 
! ! er tor the tactory Civil Service rules and the re 
! e Nj \ ad to be taken into consideratio if evel 
) estitnas Oo the generally Satistactor eaiber o ‘ | \ \\ 
es ! nder Civil Service, however, is) found ‘ 
ecessary to hire a total of only 6025 persor rom Its heeption, the Na al Lireratt Is ! d 
a early 4000 at work att pee ee ee vornen Tor Clerical work and in December 1917 they were fi) 
Q a fies scharees sed ot he Inspection Department, to inspect serev r 
e building up of the force is full of interest turnbuekles and small metal parts. This work required a cy; 
] oft the 7 lanes were the mos p eult parts P (rene deme ine ‘ I sechnse, bul ery littl pre OuUs ¢t 
! ! iD el were essential in Vliere were | CTICHCE ol tran ip In orde!l l ' thei - “—s ‘ 
d th the Emergency Fleet Corporation in operatic: extended to other departments where previous experi mG 
aa ne every available s ipbuilder ? A repres special skill were required, a training school for women was 
e Naval Aircraft Faetory went to ¢ ie Jerse - const. started in May 1918. The women are placed in this school when 
ver, and prevailed upo nearly 80 boat builders to leave employed, where they are given training in factory processes. 
vn personal work and come to the factorv to “do their hey are here tried at various kinds of work and are then trained 
! elpn » put the U-boat out ot commission. Among to do the thing for which it is observed 1 ev are best fitted. This 
were old boat builders who owned shops near their homes is determined by a daily record of the work of ea vVoman 101 
ho consented to close their doors fo) ‘whe time being and one month, whose grade ot work and adaptability tor that work 
forces in the new undertaking. One of these was the newly, are discussed with her immediate superior; ar d everyt S pos- 
mavor of the small eity in whieh he lived. Trained by sible done to make her contented and efficient 
experience to do all ot a job, these men readily fitted into At the close ot the war activilies JOU women were e ployed 
eratt work atter a bref course of instruction at the factors in the factory, most of them having come through the tra ning 
school, equipped lo serve capably nanv o Lhe aepartments 
ists 1 aireralt production were picked up here and ot the works. In the ull they are emploved on the spruce lay- 
otten by chance, for other parts of the work. A Belgian out, on band saws and molding machines and as helpers. In the 
nd Tormer aviator who had escaped trom a German iull cover department they help wit! parts ot the Lull cover and 
camp, applied in person, specitving in his enthusiasm also construct alone small parts, such as gun mounts and aceess 
e should work not less than 12 hours a day. A French doors. They are employed exclusively in jigging, reinforei! ¢ and 
an who had previously studied moter construction it sandpapering the webs preparatory to their use in the panel, 
ntry and was wounded at the front, returned to America, or wing. assembly. In the panel shop they are used to a great 
of the League Island faetory through the War Commu extent in the construction of elevators, rudders, stabilizers and 
j — — ————— = —— SE — — - — a ~ 
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kic. 3 ASSEMBLY AND HULL SHop, PLANT No, 1 Fic. 4 SEAPLANE ON CRADLE 
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panels of all types. They then cover these parts with linen 
or cotton tabrics preparatory to their going to the dope room. 
In the machine shop, women operate the drill presses, wrap, 
solder and splice wires and cables; and file and weld metal parts. 
In the pontoon department they help construct the wing floats; 
and in the boat shop they help in planking the hulls and pertorm 
small operations in hull and final assembly. Women are used 
to a great extent in the storerooms and tool eribs. They are used 


in dratting and operating the blueprint and photostat ma 


chines and also some. testing 


machines in the eneimeering 
aepartment. 
1 


It is interesting to note that the factory has three torewome! 


ade good” and accomplished muel in expediting 


The women work the same hours as the men, i.e, 49 hours a 
week, making a 9-hour day during the week and a half-day of 
t hours on Saturday. They are paid on an 8-hour basis and 
make time and a half for overtime and Sunday work. The 
factory is operated on the plan of equal pay for equal work 
and when a woman is able to equal the output of the men she 
receives the same pay. In most cases, however, the women have 
not vet had sutlicient experience, or are not able physically to 
reach sue an output and receive corresponding] less wages. 

The working conditions are made as favorable as possible fo1 
the health and comfort of the women and particular attention 
was paid to this so that in spite of long hours and unusual exer- 
tion they might be able to hold their own during the period of 
the war with no bad post-bellum results. Necessarily the work 
is tedious and hard for many. They must rise early, commut: 
long distances, walk a mile to the factory from the Navy Yard 
gate, and work nine hours. Nevertheless, they have done it 
faithfully and patriotieally, making their contribution in this way 


to the great cause of freedom. 


Contract Work 


lhe great humber of seaplanes to be constructed, and the early 
date set for their completion, made the building of them all in 
a single plant an impossibility. Not only was the time too short 
for the erection of the necessary buildings, but the matter ot 
training the many workmen required would occasion a delay 
beyond the time allowed. 

The full capacity of the Naval Aircraft Factory was therefore 
determined and every unit entering into the construction of hulls 
and wings that could be built in the plant was retained as its 
quota of the production program. It was decided to contract 
with such factories as were fitted to do the work for the balance 
of the program. 

For this purpose, a new department was organized, termed 
the Contract Manufacturing Department, having as its function 
the distribution of work to sub-contractors. A conference be- 
tween departments resulted in a schedule being compiled of all 
the seaplane elements which were in excess of the Aireraft eapac- 
ity, such parts to be procured outside. 

A careful survey was made of all plants capable of handling 
the work with the idea of giving each one the quantity of work 
it could complete by the time the entire program must be finished. 
Only such plants were considered as were equipped with the 
necessary machinery and positive assurance was required that 
the requisite number of skilled workmen was immediately avail- 
able. By placing contracts in this way an economy in time and 
cost was made possible, as each plant became a specialist in the 
construction of its particular unit. 

A number of well-equipped and reputable yacht-building con- 
cerns were awarded contracts for the construction of the boat 
hulls. Smaller boat shops, furniture and cabinet factories were 
awarded contracts for the building of panels (wings) and tail 
surfaces. The metal fittings, of which there are thousands, were 
awarded to shops equipped with modern automatic machinery 
and the necessary heat-treating apparatus. As previously stated, 
about 8000 people were engaged in the outside manufacture of 
these parts, which were shipped to the Aireraft Factory and 
there assembled. 
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THe ENGINEERING AND Orner DEPARTMENTS 


A vital part in the suceessful production of the factory has 
been the large and well-organized Engineering Department under 
the direction of the Chief Engineer, Major G. R. Wadsworth of 
the Signal Corps. This is made up of the following divisions: 
Experimental, comprising construction of new parts, material 
and types; assembly and erection; testing plane and engine 
performance and accessories. 


Ll 


Desiaqn, embodving l entions;: experimental design : Cost estli- 
mates; records and issues; production drafting, blueprinting, 
ete, 

Specifications and Intelligence, covering technieal data from per 


} . 
odicals and other sourees: 


specifications of materials and 
processes, Instruments, accessories, perltormance, ete 

luspect m, COMprising mspection otf materials at source; in 

stockroom; in process of manufacture; and inspection during 

erection, final acceptance test, and packing. 


Testing, 


materials. 


chemical and physical, metallurgical, stren 


Ty ais ol completed planes: besides several other divisions, 
such as Enqineert) Service, W d Technology and Pi 
raphic Wor 


The responsibilities resting on this department are very great 


heca we ol the combination ol strength and hghtness requ red in 
aircraft, and the almost infinite care which must be exercised to 
secure both workability and safety. Skill in design and alertness 


in A staff of 125 inspectors is required 


nspection are both vital. 
for the work of inspectio 


A department known as the Manufacturing Office receives the 


] 


requirements of the Navy Department and accumulates all neces 


sary data for the requisition of materials, issuance of orders to 
all Lactory departments and the sehed iling otf work and e lp 
ment. The clerical work of production is concentrated here to 
leave the executives of the manufacturing departments free for 
the closer supervision of actual production. 

The Contract Manutacturing De partment has the responsibility 
of keeping the large assembly plant going to capacity by supply 
ing the component parts of the finished product for final assembly. 
The Supply Department uses every means of rapid transporta- 
tion for the earliest possible delive ry. In each of the subsidiary 
shops doing contract work is stationed a representative from 
the main factory who acts as branch manager and is responsible 


for results. 
STANDARDIZED SEAPLANI 


The standard seaplane manufactured at the Naval <Aureratt 
Factory is of the flving boat type, equipped with two Liberty 
motors and having a speed of 100 miles an hour and a eruis- 
ing radius of 10 hours. It carries five men, four machine guns, 
four bombs, 500 gal. of gasoline, wireless and other equip 
ment and weighs, with its crew, about 14,000 lb. The construc 
tion of the panels or wings, built up of a skeleton of spruc 
webs and piano-wire braces, is familiar to all. The webs are but 
14 in. thick, eut out in the center and ends, ane braced by small 
battens, less than 1/16 in. thick, which are stapled to then 
Similar construction, but heavier, is followed in the boat. Tubular 
steel struts and tension wires reinforce the entire structur 
Multiple-ply veneer less than 3/16 in. thick is used for planking 
The prototype of this flying boat was the America, built for Mr 
Rodman Wanamaker by the Curtiss Aeroplane Co. before th 
war for a transatlantic flight; the war broke out before the flight 
was attempted. 

It is not the purpose of this article, however, to deseribe t 
details of construction of naval aircraft, nor to consider t! 
intricate processes of manufacture; but rather to place on recor’ 
a noteworthy accomplishment in industrial development for 1 
prosecution of the war. The accompanying illustrations tell th 
story of the extent of the plant and of the volume and complexit: 
of the work in process. L. G. F. 


The first of a series of instructive bulletins on Employment 
Management has recently been issued by the United Stat 
Shipping Board, Emergeney Fleet Corporation. 
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THE PATENT SITUATION 


Voth ecting of the New York Sectio eld January | 
ISO, a paper Wa presented by Edwin J. Prind 
Mem.Am.Soc.M.E., on the Patent Situation in the United 
Pa | whi reviewed the recent movement to increase ‘ 
ciency ¢ Patent Office. Mr. Prindle is a member of | 
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merican Society of Mechanical Engineers on the Patent ( 
ee ot the | nited Engineering Society. The Ame rean 
of Civil Engineers is represented by Messrs. C 
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nereased CNPCTISE ‘ t to sucl a court would by 


amount ol work to be done by thre 


United States Courts as a whole would not be « 


substar | extent, because all appeals must now be heard by the 

present courts and J idges and, if there were a si} ol (fourt ot 

* \ppeals, the Courts of Appeal in the nine eireuits weuld 

ed St as many appeals as wert eard bv il Lhe 

J ( n some of the eireuits are much overworked, but this is 

man the circuits Che Chie Justice of the United 

States S re e Court, selecting these Judges, could, I ( 

‘ < ke to aceount the work of the different cireuits and 
whether one e?treuit or another could best spare a Juda 

\s ww now stands, Judges from one circuit may be calle 

! ad not requently are called pon, to go into other 
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: ! Judges in any particular circuit, by reason of the 
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second proposal which your Committee recommends is 
it e Patent Otlice be made a separate institution, independent 
e Interior or any other departm 
e Pate Oilice was originally in the State Department, but, 
mation of the Interior Department in 1849, it was made 
that Di partment and has been so ever since 
l ! ers connected W the Patent Offiee with whi 
Secretary of the Interior has anyt ¢ to do are the follow 
Secre ot the Interior must submit to Congress al 
or appropriations \!l appointments excepting those 
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Col ssioner, elther in matters of merit or practice All suel 
itters s far as thev are reviewable, rest with the courts ot 
istrict of Columbia, 
‘| secretary ol the Interior no longer signs the patents, and 
us Th irisdiction to grant or refuse them, 
Thus it will be seen that the secretary otf the Interior is not 
required to know anything about patents or patent law. He is 


ol 


patents or Supervision over thie 


not selected because ol 


the granting 
The Secretary of 
Office than 


qualifications for 
Patent Office. 

the Patent 
Interior Department, because there ar 
Nor the Patent 


Interior Department. 


any 


terior has less influence ovei 
the 

appeals to him from all the 

CO) fties 


TI 


ove! 


anv other 


burea l ot 


other bureaus. 


Ls 


related to other bureau of the 


any 


e Secretary of the Interior has recently moved out of the 


Patent Office building, thus severing physical contact with the 


Patent Office, which is but a type of the lack of mental contact 
between the office of the Secretary of the Interior and the Patent 
Office. 

Th 


eral 
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{f many Commissioners over a period of sey 


experience 


venerations has shown that, no matter how 


perso 


nal relations may be, the Commissioner of Patents cannot 
its 


expect any real benefit to the Patent 
nections with the Interior Department. 
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Interior Department 
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ney General. examiners are passing on questions ofte 


of dollars. and they e; be at their b 


involving 


in this vitally important work unless their salaries are lat 
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present compensation 
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A NEW THEORY OF THE STEAM TURBINE 


By HAROLD MEDWAY MARTIN 


(From art 


N THE investigation of the pertormance of steam turbines 
some notable discrepancies between theory and apparent prac 
tice were discovered, one of these being that under certain 

conditions the weight of steam discharged from a nozzle was 

actually greaver than what was physically possible according 
to the then accepted theory. At first it was attributed to the 
moisture in the steam, but this explanation was discarded when 
it was found that to bring this theory into aeeord with experiment 
would involves the presence of anywhere between 10 and 20 per 


cent of moisture in the steam. Later on this anomaly was at 


? t 


ributed to a fundamental error in the then accepted theory o 
the efflux of steam; namely, that the expansion of wet steam did 
not proceed under conditions of thermal equilibrium as was pre 
viously assumed. 

Phi present theory 1s based on an assumption claimed to be 
proved by actual experience with steam turbines; namely, that 
not only is steam not in thermal equilibrium in the “saturated 
field” of the Mollier diagram, but it is never in thermal equili- 
brium until the condenser is attained. The relation between vol- 
ume and pressure during the expansion ot wet steam is accord 
ingly never the same as if a state of thermal equilibrium were 
established. 


[In opening a turbine it is easy to see the difference in the ap 
pearance of the blading which has been exposed only to super 
heated steam and that which, on the ordinary theory, has been 
subjected to the action of wet steam. In the region where the 
steam was supersaturated a film of moisture is deposited on the 
blading and it is this very phenomenon that for a long time in 
terfered with the detection of undereooling in steam turbines and 
In any attempt to take the temperature of the 


steam by means of a thermometer a film of moisture was immedi 


steam engines, 


ately deposited on the bulb or on the exterior of the thermometer 
pocket if the steam were supersaturated, and the thermometer 
recorded the temperature of this film and not that the surround 
ing vapor. Hence, for many years it has been noted that the 
temperature of the steam as indicated by a thermometer placed 
in a turbine exhaust pipe was sensibly below that corresponding 
to its pressure, These low readings are all the more remarkabl: 
in that experiment has shown that when a thermoscope is im 
mersed in a current of permanent gas it tends to give too high a 
reading, owing to adiabatic compression of the fluid against the 
obstaele. 

The writer mentions a possible objection against the idea that 
there is any large degree of undereooling in the turbine exhaust, 
viz., the fact that in experiments with a nozzle discharging into 
open air Dr. Stodola showed that once condensation commenced it 
proceeded with extreme rapidity. However, he calls attention to 
the fact that the occurrence of condensation or even its completion 

oes not necessarily imply the simultaneous establishment 5 


thermal equilibrium. In fact, there is evidence in favor of th 
iew that there is a sensible lag between the two. 

In the experiments of Stodola the droplets observed by him it 
lis jets of undereooled steam were formed in a period of tim 


1 


of the order of one ten-thousandth of a seeond, while the tim 
eccupied by steam in flowing through the low-pressure end of ; 
turbine is some hundred times as great. Were it not for the lag 
between condensation and thermal equilibrium, it is difficult to 
see how these droplets could be built up with such rapidity. Ea: 

molecule as it condenses liberates energy sullicient to raise its ow? 


temperature by some 500 or 600 deg. cent. and were this energy 


Abstract of an important paper which appeared serially in the latter 
part of 1918 in Engineering (London). While the first installments wers 
reported in THe JOURNAL for September, October and November 1918, it 
has nevertheless been deemed desirable to present in one issue a con 
joint abstract of the entire investigation. Because of the lack of space one 
section of considerable interest abstracted in the September issue has 
been omitted here. This refers to the modified Callendar steam table and 
directions for using it. 
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inammediately and wholly transtorimes to heat. it lt to 
see how the temperature of the surtace could be kept Vv eno 
to permit ot the building up by turther condensation of the drop 
lets observed by i Stodola. 

The writer also brings torward the tollown interesting re 
Son Yr to prove that the mstantanectis Conversion o heat 
the energy liberated on condensation is unlikel lle claims t 
the torees responsible tor the attraction bet rh Ute le ( 
of the same substances to whi The phenomenon oO liquetact 
is due, are essentially of the same nature as the forces holding 
gether a chemieal compound, re., electrical. There ! is good 
vrounds tor beheving that the ener hberated on the condensa 
tion OL a Vapor 1s at the outset represented by electrical distur! 
anees and is only somewhat gradually converted to the fo 
heat. J support ot this view lhe tes the paper ot Walso 
In the Phil soph eal LTransactios lol 1807, where Nhe latte 
states that 1f the expansion of dust-tree Vapor Was J Lite 
to produce condensation the number of droplets tormed was of thi 


order of 10° per eu. em., but that this number increased very rap 
ully it the range ot expansion Was Increased his affords direct 


proot that the additional condensation took on new nuclei and the 


temperature of the Vapor must accordingly have eel ir below 
the equilibrium value during the whole range of expansior he 
time taken for the expansion in Wilson's experiments was estimated 
at something over 1/50 of a seeond and was thus of the sam 
order as the total time taken for steam to pass complete 
through a modern steam turbine, the interence being 
steam as finally discharged from such a turbine is used on 
ereathy undereooled and supersaturated condition 

The writer in the present paper attempts to show that if | 
interpretation ol Wilson's results be accepted e., that the ex 
mansion contimues with the apor temperature tar below 
which would be indicated by any thermometer immersed i1 
both saperheat and vacuum corrections can be rationalized, 


ceontrary view 1n olves wide d screpancies betwee theory 


raeiics 
It is a well-known fact that in steam-turbine practice the ¢ 

made bv the use of superheated instead of saturated steam is su 

stantially more than is thermodynamically duc This was show 


quite conclusively by Baumann in a paper read betore the Inst 


tution of Electrieal Engineers (British) in 1912. Last vear an ex 





tended set of correction tables draw up by ( 1 Nuavior Ww 


issued under the auspices of the British Electrical and Allied 


Manufacturers’ Association. From these figures, combined w 
the heat drop tables issued by the same associatio , Lhe pre 
author secured the following figures of relative 

mider certain standard condition 


\l 
= 
From these figures and other data it would seem t} t] 

due to a supe rheat of 150 deg. fahr, is reckoned at 16 per ec 
instead of at 15 per cent as in Baumann’s paper in 1912. 1 
mav be due to the lmprovement effected during recent vears 
average turbine efficiency, since, as the writer claims, with a 
given type of turbine the relative gain from using superhe 
should inerease somewhat with the eflicieney of e turbine. 17 


is the reverse of the opinion generally held 

From this the writer proceeds to the consideration o 
diserepancies between the gains and losses. To do this he ta 
tor purposes ol comparison the condition of the steam, not 
supplied to the stop valve but after passing through the gover 
valve. In addition, the discrepancies are made larger by the t: 
that the ratio of blade speed to steam speed is, on the aver: 


less the greater the amount of available heat. Furthermore, 
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heat whieh becomes available j steam turbine differs trom the 


adiabatic heat drop and‘is, in general, considerably large 


ratio of the two, known as the reheat factor, forms the subject ¢ 
au portant discussion by the writer, who claims that it 1 
i uly greater tor vwrheated than for saturated steam wl 
the lat el i ined To te nb thermal equilibrium t} ro ho } 
Whole Of ] CXpat ol 
) ’ sf il irbine Oo co al i miher ‘ 
\ Cie ( Leerta prev 0 the tota 1 ol ‘ ( 
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hie deal ease of ur ethereney the iselul work dor repre 
ed by the whole of thu rea ABT In all eases 7 1B 
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ihe ethereney ratio ¢ o hie irbine Is e¢ ‘ rhe ( 
divide i) ha eoret due r erts } p 
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] (Be 
{Bly 
it ¢ ri where v! 5 e | Ce ¢ ‘ 
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( wt nermodytl nead under w ‘ I roy we 
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er quantity l’, where | / 
5 the Wile! proceeds to show how to leterm ‘ } 
‘ thy reohy tor correspon: r to differs , 
’ oe ‘ . 4 } P (] es P : 
(_ )" ] 
r } , ‘ ’ a ‘ ine an 
» the final pressure br his he derive 
( e rehe il or ors perhe ‘ ean thro 
nge ot its expansion for the vanious hydraulic etti 
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r words, the « eney 1 00 rbine ( 
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ere ¥ is the index when the expansion is adiabatic 


\mong other things the writer calls attention to the paradox 


ln- 


owing from the above expression for the reheat factor R. 
the ratio 

ependent of the hydraulic efficiency which can be shown by mak- 
, «x 00. 


expansion be carried far enough, efficiency is 


Since then the efficiency ratio is equal to Rx, its 


Uue is always unity if the expansion be carried to zero pressure. 
he following physical explanation is given: To reduce the final 
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0.739 near | he othe hang rh) 
he same ! al lile ¢ cle ( W ( AL 
he he exhaust po s reached, ne ¢ een I 
0.7 1.1643 O.SL5 near Hence. w 
etlticienev the thermodvnamic efhiciens rat bye 
eent more with superheated thar \ ns 1! ed s ! 
in thermal equilibrium 
It will be obvious, therefor that the adiab 
a somewhat fallacious foundation for estu oO 
be effected by superheatit ¢ the steam. 
The writer shows next how to determine the point at which 
different degrees of initial superheat are lost Assume o1 
example that the initial pressure is 180 lb. absolute and that th 
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of the turbine is 70 per cent. Suppose the 


80 deg. eent. The volume of the steam 


hydraulic efficiency 


superheat to be lost at, say, 
TABLE 3 REHEAT FACTORS R FOR STEAM INITIALLY IN THE DRY 
BUT SATURATED CONDITION, AND EXPANDED FROM DIFFERENT 


INITIAL PRESSURES DOWN TO 1 LB. ABSOLUTE, THERMAL EQUIL- 
IBRIUM BEING MAINTAINED THROUGHOUT THE EXPANSION 
Abs. Initial Abs. I H Loft 
Pressure Press 
pe r 
8q S$ ( 0.7 08 ) 
008 7S 0065 1.0046 
0191 Ol¢ 1.0129 OOS89 
1.0284 0217 1.0169 1.0114 1 .f 
‘ 1.031¢ 1 0256 1.0195 1.0136 l 62 
1.0355 0290 1.0221 1 148 ; 
1.0435 1.0348 0264 181 ~ 
1.0496 0394 0294 ) 38 
2 1.0537 0427 1.0318 0210 
F 1.0669 0531 94 O2H 2 
106 1.0809 1.0640 17 0 
0956 1.0755 1.0559 O368 §2 
is then 54.596 ecu. ft. per lb. (Callendar) and its pressure is 
6.8627 lb. per sq. in. 
The initial pressure being 180 lb. absolute, we have 


ee 6 
P: 6.8627 





If p be the ratio of the final volume to the initial volume then. 
since the expansion follows the law pV™ constant (wher 
) 2), we have Pp r 
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Fic. 2 INDICATED ” HypRAULK 
STEAM EXPANDS IN THERMAI 


The value of 1/m 


relation 


is given (Engineering, July 19, p. 53) by th 


] ).23077 + | 0.23077 0.7 0.8385 
W hence 
180 S50 
PF anes and V,= 3.528 eu. ft. per Ib 
b $627 p F 
Reference to Callendar’s table shows that steam at 180 lb. ab 


solute with this specifie volume has a temperature of 331.6 deg 


cent., corresponding to a superheat of 142.1 deg. cent. or 255.8 
deg. fahr. By determining a number of values in this way and 


plotting the results as curves, the temperature at which any stated 


initial superheat is lost can be determined. The writer gives a 
table showing the approximate centigrade temperatures at 
which superheat is lost for different hydraulic efficiencies when 
the initial pressure is 180 lb. absolute. With the temperatures 


given in such a table possible to calculate the total effective 


thermodynamic head, or, to use Professor Goudie’s term, the 
‘cumulative heat ’ which becomes available in a turbine when ex- 
panding steam from 180 lb. absolute to 1 Ib. absolute with 
j different lraulie efficiencies, the team being supposed to be 1 
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lt 
AM 


Po 


tabie of 
thermal 


The 


steam 


writer gives a 


In 


thermal equilibrium throughout. 
cumulative available heats 
equilibrium from an initial absolute pressure of 180 lb. per sq. in 
to 1 lb. with different hydraulic and different 
initial superheat This table is here Table 4. To 
determine from this table the turbine 
working with different superheats 


when expands 


efticie cles 


absolute 
reproduced as 
steam rate tor a 


theoretical 
required beeaus 


a correction is 


inereases in the effective thermodynam ¢ head change the ratio of 
blade speed to steam speed. 

This correction can be effeeted by means ot the curve plotted 
in Fig. 2 on the assumption that thermal equilibrium was mai 
tained throughout the whole expansio: In this curve the 
dicated ” hydraulic efficiency of a number of impulse rb ~ 
plotted against A /U, where 

K.P.M 
K = (35) (“00 ) 
10 1a) 
and U denotes Ru, where cis the adiabat heat arop ] 
above expression tor A the number of stages is represented b 
n, while d denotes the mean diameter of the blading. Sinee tl 
average velocity of the steam is proportional to U/n 


expre ssion (A U Is proportional to the ratio ofl blade Spree 
to steam speed. According to the ordinar iew the indicated 
hvdraulie efficiency should give a parabo vhen plotted 


TABLE 4 CUMULATIVE AVAILABLE HEATS F. P. C. WHEN STEAM EX 
PANDS IN THERMAL EQUILIBRIUM FROM AN INITIAL ABSOLUTI 
PRESSURE OF 180 LB. PER 8Q. IN. TO I ABSOLUTE; WITH DII 
FERENT HYDRAULI EFFICIENCIES AND DIFFERE? ‘ \ 
SUPERHEATS 

H 
} ' 
0.6 7 .4 ; 2 t 
US HW 7 ’ 2UuZ ~ 
A ] » and cons q I ¢u } 
ellipse, The points Ii 1; , onan ¢ nse, ! ! 
shown has been sk« teed freehand \s v »W 
nuch better agreemeé} betwee the « rve i | expel ! 
rures 1s obtained whet the eo! ha e steam expa S 
thermal equilibrium is abandoned 
The writer proceeds to a diseussion of the results in 


and compares them with the data on Baumann’s correction curves 
Altogether it 18 
suming that the 


1.077 


saturated steam, a 


found that consumption wit 


expansion takes place in thermal equilibriu 


should be times as much as with steam eated to 15 


super 


deg, fahr., but from a table given in the original article it appea 

at the actual consumption of superheated steam is 1.163 tims 
as much, which would indicate that the known va,ues of the super 
eat corrections are inconsistent with the hypothesis that the ¢ 
pansion of wet steam takes place in conditions of therma 
equilibrium. 

It might be said that this discrepancy is due to the highe 
frictional resistance which wet steam meets, but this is at variar 
with an observation made by Osborne Reynolds to the effeet t 
when the motion of fluid is such that resistance is as the sq 


this resistance is sensibly 


fluid in 


the 1 nagnitude of 
inde spe sndent of the « 
of density. ‘This 
firmation, for instance, in 


viscosity has only a small influence on the 


of the velocity, quit 


haracter of the all respeets except t 
experimental 


Lees. | 


phenomena and 


ample 
Prof. C. H, 


flow 


view received 


lias 
the work of 
does not appear tl due, 
fluid friction is concerned, to water steam if superheated or w« 
While it long that 
that wet steam was in thermal equilibrium throughout the w! 
of its expansion is erroneous, opinions have differed as to the 
the The 


iat anv material difference can be 


as 


has been known for a time the assumpt 


portanee of consequent loss trom undereooling. 
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ressure 1s 6.987 times that of a saturate I 
erature | s fact is sometimes expressed ny t 
{ sity of supersaturated steam when on the 
g at 40 deg. cent. is about 7.5 times as } 
ve, which is misleading as it is apt to convey the 
specific volume of supersaturated steam is in] 
ld be had expansion taken place in condit 
Drium, which is not true. Actually at 40 de: 
is a pressure of 1.0703 lb. per sq. in nd 1 
on will oeeur unless thi pressure of the st 
5 L.OTO3 1.478 Ib. per se n. 
values of p/p. in Table 5 one ean find the 
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supersaturated steam at different temperature 
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sion is the same as that done in the corresponding actual expan The writer proceeds trom this to the calculation « neu 
sion of the wet steam, corrections, first considering the turbine as being operated tor 
Thus, when wet steam expands in conditions of thermal water and then by steam. This part of the paper, while brief 
equilibrium the actual volume occupied by the steam depends upon is of considerable interest as giving a clear idea of the method 
the dryness traction. Nevertheless, the relation between volume ised by the writer, and is strongly recommended to the atte 
and pressure can be represented with considerable accuracy by an — tion of those who ean spare the time to read over the original 
expression of the form pV constant If at starting the article. 
steam is ist dry, then aeeording to Zeuner the expansion The following reeapitulation of the new theory Is Y by 
takes place according to the law p j constant, and Dy the the writer himselt starting trom the now accepted view thal 
methods elsewhere explained in this paper one can caleulate a wet steam is not discharged trom a nozzle in a cond 
series of reheat tactors, which, when applied to superheated o1 thermal equilibrium, reasons lave wen wive lor belt ne that 
completely supersaturated steam, will give the same law of expan n actual turbine practice, the expansion of wet steam ne 
sion. does occur in a eondition of thermal equilibriun | ence © 
The difference between real expansion and “ equivalent” lies this is afforded bv the condition + the steam in the « 
in the tollowimg: In the first place, the useful work done and thi braneh of a turbine, where temperature measurements do not cor 
relation between volume and pressure Tor the act ial eXpansion i respond with the pressure of the steam as sin Itare \ ) 
thermal equilibrium ean, by the use of appropriate reheat factors, served. True, the apparent detect of temperature is small, b 
it has been pointed out that the kinetie theory of gases re r 
or” that the readings of a thermometer immersed ! rele ‘ 
steam should correspond to the pressure rather than to the ten 
By perature ol this steam That the true detect of temperature n 
S, amount to many degrees, may, it 1s pointed out, be interred trom 
Se Wi son's experiments on the expansion of supersaturated Y 
o ee 1U Tru EPictiye Tyamod cynaruc Head or where, when the expansion was continued bevond the p 
gor Heat Drop in ft. lb Cort. units which moisture first separated out, the additional condensation 
Fo con Hem RRM phere d mean eqawalrt ame on new nue lel il ad thre se new } clei ena be etleet e oo 
| ‘ l i itl, « i i it’y i alll ! 
ean + Tjand n- rn ramber ef moving rows of flades when the defect ot temperature amounts to some tens of deyres 
ws t Be ei 
~ fT an 4+} It was shown that on thus hvpothesis a rational ex) 
aTT TT 1 “£28. { ] ate : | ‘ } - ee | 
aed mth ++ ( the anomalies in s iperhea ana acuum eorres is ene 
: ttt t | possible, thus bringing theory into aceord with actual « 
~ en | | ence. (ke neering, July 5 and 1%, A ivust y P 9 and Ae and 
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Fic. 3) “ INDICATED” HypRAULIC EFFICIENCY OF REACTION TURBINES November, pp. 784-787, 871-872 and 965-966 
(Not corrected for leakage over blade tips . 

The Harvard School of Engineering has been reorganized and 
be represented by an expansion between the same limits of stean its courses were opened to students on January 1, and will cor 
which remains completely supersaturated. tinue during the Summer to enable the entrants to complete a | 

Next in the real expansion the volume occupied by the steam — year’s work by the opening of the next academic vear in Septem 
is diminished owing to condensation: in the equivalent expansio! ber. Some time ago, savs the New York Tin Harvard | 
this real defect in the mass, actually gaseous, is replaced by an versity and the Massachusetts Institute of Technology agree 
equivalent but imaginary reduction in the mass which is assumed combine effort in engineering instruction, maki wwe of tund 
to remain wholly in the state of vapor. provided under the will of the late Gordon Mekay Phe agre 

The writer then proceeds to the calculation of relative consump ment was objeeted to and the Massachusetts Supreme Court held 
tions on the basis of the curve in Fig. 3 on the ass WMption that that the arrangement was not in accord with he provisions o 
the steam behaves throughout as if completely superheated, which the will The new arrangement has been approved both by the 
indicates the true value of the reheat factor. trustees of the MekKay estate and by the governi wards ot t 

From this the writer proceeds to the consideration ot vae 1h iniversily. 
corrections, That the vacuum corrections are quite irrational o The instruction will be carned on entirely by a Harvard taeult 
the ordinary theory has long been recognized, as in this theory appointed by the university governing boards, and students w 

ith high-pressure turbines a reduction of the exhaust steam from satisfactorily complete four years of study will receive the degre 
] lb. absolute to ly lb. absolute should red ice the consumption ol bache lor ot scence, Hiche r decrees will iy rrinted alle 
by some 11 per cent; whereas, experience shows that the actual additional study. Generally speaking, the work will be earried 
improvement in the steam rate 1s from 5 to 6 per cent in the classrooms and laboratories of the university, but arrat 

In this connection the writer discovered that the real dis ments may be made, from time to time, to utilize the faciitie 
crepancy is somewhat less than these figures would imply. as no — other institutions, especially in the advanced teehnieal cou 
allowance has been made for the fact that the increase of vacuum — Instruetion will be offered in mechanical engineering, civil « 
involves an increase in the total effective thermodynamic lead. crineering, sanitary engineering, electrical engineering, mn 
Furthermore, the effective change in the vacuum is strictly local metallurgy, and industrial chemist: 
and materially affects only the last row of blades. It is provided that all grades of instruction, * from the lowes 

Thus, in a certain impulse turbine designed so that with not the highest,” shall be offered and shall “be kep cessib 
mal vacuum the velocity of efflux from the last row of guide pupils who have had no other opportunity ot previous educat 
blades is slightly above the critical value, which is the speed of than those which the free publie schools: afford.” Requirement 
sound, the “use” of an important increase in the vacuum ean for admission to the school will be the same as those tor admissi 
never get back past the last row of nozzles and it is only the to Harvard University. Admission to advanced standing 
last wheel of the turbine that can ever get to “know” that the — special study will be administered by the Engineering facult 
vacuum has been inereased. The fees will be the same as those of the university, except t! 

Since the whole effect of the increase of vacuum is concen supplementary fees for additional or for laboratory courses 1 
trated on the last stage where both the axle and the wheel efli- be charged. When funds from the McKay endowment are av: 
ciencies will be reduced, the total resultant loss of eflicieney of able, in the judgment of the President and Fellows, for the « 


the turbine as a whole will be greater than if the increase in the — struction of new buildings for the Engineering School, sueh but! 
thermodynamic head had been equally divided between all its ings will be constructed on Harvard University grounds and 
stages, bear the name of Gordon McKay. 





THE PRODUCTION OF HELIUM FROM NATURAL GAS 


\bstract of Address by Dr. Frederick G. Cottrell Reviewing Recent Work in the 


Liquefaction and Separation of Gases and the Production of 
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hic. 1 U.S. Burrav or MINES EXPERIMENTAL PLANT No, 1, aT Nortu Fort Worth, Texas 
) he Senate Llouse ot Representatives hie Mine Dr. Edgar Buckingham, ot the Bureau of Standards, and 
Secretary Lane ot the Department of the Interior George A. Orrok, of New York 
e Federal Trade Commission to administet he tollow rizes Doctor Cottrell’s remarks 
l te enderes Pat by Grovernment emplovees 
tis latter body has, during the war, been admu el \ ~ f v ON OF OXYGEN 
ed patents in much the same manner, and there! 
the machinery and experience needed In 1904, in operating hquid-air plant of the Hampson type 
ter how potentially valuable a purely scientific discover at the University of California, I became greatly impressed with 
dom benetits the publie at large until it is carried through he ultimate possibility of producing very cheap mdustrial oxygen, 
, and commercial development and connects with the but was equally impressed with the very erude thermodynamics 
iblished avenues of trade It is particularly In the case which all the svstems then common represented from an engineer 
broad, fundamental projects that such an adn ng standpoint. On assuming charge of the Metallurgical Divisior 
of most importance otf the Bureau of Mines in 1916, I felt that the quest for cheap 
hiel interest in the address, however, attaches to that pol oxygen had become more than ever a large and legitimate pat 
hich relates to the liquefaction and separation of gases and of my regular work; but, realizing my own limitations and the 
production, probably on a commercial seale, of the nor Bureau's inadequacy of material facilities, I strove to sugges 
mable and buovant gas, helium. for use in dirigible and ob stimulate and collect inventions and developments rather thar 
) OOTS lt is mainly through Doctor Cottrell’s work attempt to originate anything in this h ghly technical field 
as a seentist and in an administrative way that this has been Oxygen as sold today in steel eylinders is so expensive that it 
2ht about lhe development came through investigations by sua fails to suggest even faintly the ultimate possibilities for 
ul rs ot the possibility ot producing mdustrial oxvee low-cost production, whereas on the very lara scale, where unit 


Ww cost by the liquefaction and distillation of air and in th 

ealt. ot similar principles to the production of helium from 

iral gas. Three development plants for this purpose are now 
meratioy in Texas. 

In the course of his remarks Doctor Cottrell referred to the 

ec address in New York by General Squier, Chief Signal 

Officer of the U. & Army, in which the latter said that the pro 


cost OL plant, 
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reversibility in the thermodynamic sense has been 
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ly more practical engineer ermis, the mechanie¢al work neces 


iry to separate a given amount of air into its components, oxygen 


itmospherr pressure, 1s eq livalent to that 














" ‘ ~t = ll ( l 0 eTibtla U a 

ssure oO iS ib. pel sq ! anove ilmospherie pressure [his 
yures out about OU hp-hr. per ton of oxyee! separated, o1 Wilh 
iWiabatie compression about bb hp hr lhis 1s, of course, the 
theoretical limit for a pertect reversible evele, which cannot be 


attained in practice, but we may hope to approach it to much the 
same degree that we have the corresponding limit in the steam 
engine and the air compressor, say 50 per cent as at least a legiti 
mate goal for early endeavor. It seems doubtful whether any 
large-seale air-separating plants at present in service are greatly 
exceeding 10 per cent 

It was in March, 1916, that Director Manning of the Bureau 
of Mines handed me a memorandum of a conversation he had 
chanced to have in New York with some business men concerning 
a new process for air separation. The information it contained 
was more amusing than instructive, and I filed it with similar 
“clues to great inventions,” and later investigated it. The trail 
led me back, with some little winding, to Mr. Fred E. Norton, 
Mem.Am.Soe.M.E., of Worcester, Mass., a graduate of ’91 of the 
Massachusetts Institute of Technology. He had, in 1913, in con 
nection with Mr. E. A. W. Jefferies, Mem.Am.Soe.M.E., under 
taken the engineering development of a process of air separation 
patented by the latter and which he had made arrangements with 


the General Chemical Company to try out at one of their pl 


wits 


Considerable work had been done when the General Chemical 
Compa y dropped the matter and Messrs. Jefferies and Norton 
pooled then patents as the Jefferies Norton process and conti 1e¢ 


tal development in a smaller way. 


( Xpe rime 


SUGGESTION OF THE Use oF HELIUM FOR BALLOONS 


A year earlier, but quite unknown to me, Dr. R. B 
of the Burean of Mines, who had worked with Sir William Ram 


Moore ; 
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who had been working with Dr. Cady gave 
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inking of war problems his paper wa f une 
d had no practical bearing on the wa 1 immed 
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the war: as this gas cou 
iral gas and used for balloo nd Zepy ! I 
of the natural advantages of he ru 
William Ramsay's letter The g 
ne of skepticis! The sa | ' 4 ' 1) 
resent at the 1 ting y 
t L told t 
‘ i the matt should tal lt 
tl \\ 1) é | 
3s } y Was rt 
i 
res ) »> rencehec 
al ere ter ‘ 00 i ( 
‘ é Rese irc! Depart rie (; \\ 
Service at the American University, tells me that | 
ents had also suggested similar possibili 
(in | in¢ # LO17, Doctors Moore ana B rre 
Bureau of Mines, called on Colonel Chand 
Balloon Servic 1 e Army, and explaine ‘ noie su 
to him. He was intensely interested, at once realize ts potenti 
les and asked thal a report be made to him, g1 yr all availab 
details. He also took up the matter with Mr. G. O. Carter, 


charge of hydrogen plants for the Navy, who had had sever: 
vears’ practical experience in the Linde Air Products Compar 
with the liquefaction and separation of gases by their proces 
Mr. Carter also immediately appreciated the importance of tl 


subject and urged this upon the attention of his superior officer 


Reports BY British ADMIRALTY AND U. S. BUREAU OF MINES 


About this time I was ealled actively into the conference ar 
was much impressed by the weight which the British Admiralt 
apparently laid upon the cost of separation of gas as a determn 
ing factor in its practical availability. They had figured this o 
on the basis of the well-known commercial processes OL gas sepal | 
to! by hquetaction and separation and were unable to see h 


they could hope ol produetion at less than S60 to SSO nel 10 


eu. ft., which they 
It was at this stage that I suggested turning to Mr. Norto: 


felt to be practically prol ibitive 





east for a plan and estimate of what he thought might be 
complished along the new lines he had been follo I (dy M 
dav, June 4, with Mr. T. B. Ford, then in charge of the | 


lemperature Laboratory at the Bureau of Standards, and 


©. P. Hood, Mem.Am.Soe.M.h., Chiet Engineer of the Bure 
of Mines, we spent the whole day in 
subject with Mr. Norton. As a result Mr 


act as a consulting engineer of the Bureau ot 


rashing out the wi 


Norton was aske 
Mines and prep 


plans and estimates for an experimental plant. 
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brought to let the 


the U-tube bv some extraneous souree of initial cooling, 


a steady state by, us say, refrigeration of 


bottom of 
while gas was slowly passed through it, we may imagine a certain 
amount of liquid condensed at the bottom of the U-tube and a 
eradient of temperature established along its two legs. 
Now, if the initial 


uniiorm 


extraneous of refrigeration 


source were It 
~ 7 
‘ 
lic. 8 IpeAL EQUAL-PRESSURE SYSTEM 
moved, but gas still passed slowly into the system, the gas woul: 


progressively cool in A; liquety at B; reévaporate at B, and warm 


hack to atmospheric temperature in passing up C. Under these 


ideal conditions, with a single gas 


. the slightest imaginable differ 


ence ln pressure between A and C should serve to perpetuate thi 
process. 

Whatever heat leakage there is, however, either through the 
walls of the insulating chamber or down the lees of the U-tube, 
represents a loss not of energy itself but of its availability ton 
the purposes in hand; i. e., of thermodynamic potential, or ar 


Fic. 4 Linpe System 

increase of entropy, if one prefers that terminology, the practical 
result being the necessity of expending mechanical work to 
compensate for these heat leaks. If, in addition to this, we are 
dealing with a mixture instead of a single pure gas, the con 
stituents will in general liquefy and reévaporate with varying 
ease, tending to set up temperature differences between adjacent 
parts ot the two legs of the U and thus require a further ex 
penditure ot work to operate the cyele. 

Looked at from the point of view of gas separation, the first 
ot these effects represents pure loss, but the second is due, at 
least in part, to overcoming what we have above termed the force 
of diffusion in separating the gases and should thus be counted 
as useful work. 

The problem is, therefore, to provide just enough refrigeration 
at the proper temperature and places to cover these two demands 
after they themselves are reduced to as low a value as possible in 
the design of the apparatus and by use of the best heat insulation 
attainable. 

The three systems for gas separation now before us differ per- 
haps most strikingly of all in the way in which they produce this 
retrigeration. 
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s ENGINEERING AM 


LINDE SYSTEM 


In the Linde 


is pumped at 


system, Fig. 4, the gas mixture to be separated 
very high pressure (say 1500 to 3000 Ib. per sq. in 

into leg 
throttle 
retrigeration 
effect.” 


into the 


A and simply allowed to expand through a regulating 
pressure at B D, the 
credited * Joule-Thomson 


to a lower return through 


the 


A discussion of this latter here would carry us too far 


and 


being usually to 


oretical physies, but it may help the uninitiated in such 


matters to intelligently picture the general effeet of this process 


to sav that t specitic heat of a highly compressed ga s usuall 
\ . 
ee 
‘ ¥ 
6AL| J 
ic. 5 CLAUDE SYSTEM 
less than that of the same gas at lower pressure, so t 1 giv 
weight of gas passing down leg A under high pressure in falling 
from one temperature to another will give up fewer calories ot 


heat than the same weigelhit 


of gas coming up the leg J) will absorb 


between the same two temperatures. Thus it is evident that o1 
the whole more heat will be earned out ot the system by the 
issuing gas than is brought in by the incoming, with resultin: 


retrigeration., 


The fact that these differences of specihe heat only become 1m 
portant at considerable pressures and the pressure created for thi 
purpose is practically the throttle, far 


mechanical effect is concerned, makes this process decidedly in 


wasted at as as usefu 


efficient from a thermodynamic standpoint ; i. e., from the question 
of power consumption. Its chief merit lies in its extreme simplici 
ty and freedom from moving parts. It is the type of system first 
As cooling 
proceeds, liquid finally forms at B,. For the purpose of separating 
the constituents of the mixture the lee D is developed into a 
“column still” on the same principle as those used for rectifica 


developed both In the laboratory and commercially. 


tion of ordinary liquids, but, to avoid confusion, not shown in tl 


present cuts. 


CLAUDE SYSTEM 


In the Claude System, schematically represented 
another principle is introduced. 
Lord Kelvin and others that, if 
could be substituted 


Fig 

It was early pointed out b 
sort expansion engi! 
tor the free-expansion throttle in systems o 
the Linde type, and the work of these engines expended outsi: 
the heat-tight room, greater refrigerative effect would be produc 
even if all the mechanical work so produced were allowed to go t 
waste, for in its mere production it would have already extract: 
an equivalent amount of heat from this room. As, for the pu 
poses in hand, these engines must work at very low temperatur: 
grave mechanical difficulties were seen in the problems of lubri: 


Ith 


some ol 


tion, brittleness of valves, stoppage by frozen impurities trom t 
gas and the like. George Claude of Paris was the first to so 


these difficulties, at least in a commercial way, and his bo 


* Liquid Air, Oxygen and Nitrogen. 


(Continued on page 188) 
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100 MECHANICAL 
of great consequence We have conducted many experiments in 
our laboratoryv—and in England also they have extensively in 
vestigated the point—and we find that with the same pitch the 
iverage Whitworth bolt will assemble in the U. S. nut, or vice 
versa: either freely or using a light wrenel 

Lis SSION ON STANDA MIZATION 


Harrison Suplee called attention to the importance and 
The 
sideratum is that standardization shall be applied to details, such 
bolts 


standardization if rightly carried out. vreat cle 


as rail sections , huts, ete., rather than to the standardization 


of the whole design. A good example is that of aireratt work, 


to which General Kenyon referred { ndoubtedly this work has 
been unnecessarily retarded by many, many small changes, where 
as standardization in details would have greatly accelerated pro 
tion. At the 
would 


In the 


due time standardization in the whole design 


sale 


have retarded the work and perpetuated obsolete types. 


event of making improvements, the designer would be abli 


to assemble any new design without departing radically from 
standardized parts. It is desirable that we should consider stand 
araization as it relates to details, which can become almost ant 


quated without serious detriment, and keep it carefully away 


from general design where it may retard 


progress 


Chester B. Lord discussed the difficulties experienced in at 


use thread manufacturing 


tempting to 


sald that 


rages 1 operations, ana 


‘nothing has been more costly during the war, o1 
more to retard work, than the thread gage: not because it is harm 


‘ 


in itself, but because we have so tar outstripped in our art 
the art method of 
e effect of drawing a thread when 
different shapes conform to 
is the lead 


Consideration ot the 


of making threads and making gages.” He 


emphasized a bolt is st 


by which mating threads of 


another, in consequence of which it rather than the 
which counts. material on 


is of the 


thread 


share ol 


a thread is to be eut rreatest Importance in mak 


hread gage brass, 


whether open hearth or bessemer steel, 
He had manufactured with Whitworth, U.S 
Standard and V threads as a basis on different work, and hoped 


o be able to contribute a discussion in 


east 1ro0n. 


COP pr ror 


writing covering his 
Views 


James Hartness emphasized the Importance Of thi accomplis 


ments of the two great institutions, the National Physieal Lab 
oratories of the British Government and tke Bureau of Standards 


} 


he latter came into the work a lit 
but 


in this country tle later, and 


under less has been making remarkable headway, 


pressure, 


and both are built around men who have the highest ideals and 


are endowed with the clearest perception with revard to waving 


Mr. 
cCTruing 


thread 


Commenting on the remarks by Lord, he said that while 


the purpose ot the charaeter of the fit. we 


vaging is to ce 


must measure the serew before it enters under the 


stress 
the fit 
He hoped later to present 


1 it work. The therefore, does not indicate what 


will be when the screw is under stress. 


a communicatl 


ion to the Society on this phase of the subject, and 
for the present would merely say that the work of the projection 
lantern as it has been first worked out under the auspices ol the 
National Physical Laboratory, and as it is being carried forward 
by the Bureau of Standards, promises to bring us on step for 


ward in the art of makine serew threads, 


EK. J. this 
we should remember that the purpose of a serew thread is to bind 
As a 


thing which seemed to him to be vital to consider was 


Brvant~ said that in thread-and-gage proposition 


parts together. manutacturer of threads, gages and other 
parts, the 
what the standard of variation should be from the pitch or effee 
tive the thread. Knowing that, we would be able to 
make gages that would check the parts, and to make parts to these 


the 


diameter of 


gages which would interchange with parts made by 


manutacturers. 


Mr. Hartness’ communication 
ENGINEERING, pp. 127-135 


appears in this number of MECHANICAI 


* Supt. Small Tools Division, Taft-Pierce Mfg. Co.. 
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Comtort A Adan standardizatior sa bs ‘ utter 


of the greatest 


spoke ol 
j 


Inportance, and of the 


organized American Engineering 


work al —tianddare ntiol 


contemplated by the recently 


Standards Committee See MecHantican EN: NG, January 
L919, }). 70 Ie ITO 
It a thread as beer standard ed. all that is meeessimt to des 


nate If Is tO say that it is a standard thread of a certain diameter 














That deseribes the whole thread It is known the nation ove 
It it is an international standard, it is know ul vorid © 

Another illustration is the rating of eleetriu achimery li 
took some time to ct velop a satistactory Ssvste mot rating DOV WI ich 
it would be known exactly what was meant where one said that 
a motor of a certain voltage, for example, had a cert horse 
power It might take many pages to cdeseribe he motor oO le 
how to test 1t and how to eheck the rating: but today, in \v 
ot standardized ratings, the designating term To Lar riiiiles 
a certain deni e¢ thing which is understood ne V throughout 
this country, but in England as wel 

Standardization produces a language of marked abbre ol 
and results in a saving of time and misunde nd wl ha 
been of rt ‘ bene and ot mnmenusul rie morr ‘ I 
( Deering Worle 

lhe extent o ( ¢ through the a ‘ 

he elec rei ! ist! — ore ile ilsatole \s ! 
develops and our relations with other ito bene ‘ re 
more intimate, it becomes more and more necessal tha we 
the same lar ‘ | erv. ditferenes ! ( 
or deseription create barrier between na ? yp 
duce the misunderstandings which cause wat 

With regard to the Amenecan Engineering St ( 
tee, while its organization is different trom tl ills 
Engineering Standards Association { hop ty 
effective and will result in a large s ey of time and brir ou 
a better understanding in our international relation 

The operation OL the C omn Tle cil Dest " 
ing the order ot procedure ii e develop 
the guidance of that Committee 

A standard is proposed and acceptes ) ) ef 
miittes It s the referred to the Sponsol ocleltV, Which app 
a Sectional Committee representative or 1 it soe ind ol 
interested organizations, roughly i e¢ proportion of tl 
est. The personnel ot that committee is reterre tor per 
the American Engineering Standards Co ‘ he 
stitution and personnel of the Seetional Cor 
main committee and its regulations nm that re ect, tl per 
Is approved, and the commiuttes OOS oO worl es 
sta dard, Whilel becomes a rs the - aac ‘ ‘ po 
society, and 1s ished by 1 Then if ap ed b 
committee of the American Engineering Standirds Committee. 
sponsor society is granted the right to have printed or 


pamphlet of issue the statement 


* Approved bv tl Amer. 


Engineering Standards Committee Thereby that standard 
American standard Wi i | 
committee, and with Mi le M: stre, ane 


future we hope that the international confererces clude 


eomes a have bee) 


with the British 


Standards Committe 


Americar 


PIONEER MECHAN INTRODU' 


Frank O. Hoagland, representing the Pratt and W1] ev Co 
pany, whose pioneer work in graves and standard Ss KNOW! 
recognized the world over, very appropriate! und courteous 
referred to one of the company s old empl vees, sav “MM: 
times it is of interest to see what has been done betor Ory 


the principal difficulties is that the men who have accomplis! 


the most do not always eare to tell about it, either orally o1 





writing. There is a gentleman in this hall by the name of G 
Fallow, chief gage inspector for our company, who has been \ 


He 


days when Mr. Bond and Professor Rogers tried to 


the company for more than forty years. was there lt 


establis 


new art. 


“These gentlemen did a lot of experimental 


work in this co 
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= from 15,000 


British War Mission 1s 


a month, and a program ot a thousand gages a day 


It Production and ot thre 


to 1S.000 


under consideration when the war terminated 


iver SU per 
eent of the vrauges were screw caves, 


with the low tolerances of two 


ten-thousandths of an inch on the pitch diameter and the same 


figure tor the maximum lead error. The other gages were the 
complex torm, flat and angle wages used in alreratt engines and 
ieroplane inspection generally. We employ girls ter the work 


is far as possible, men only being needed tor the more complex 


vages and where experience in gage making was necessary, suc 
he Visllal Inspection, ole The viris have orlyve most ad 
rable service and have been tound to be tully qualified by thei 
mitience, steadv work and helt touch tor dealine with the very 
elicate instruments we use. Our instruments have been especially 
designed, bearing in mind the unskilled workers who had to use 
hem, and are practically “ automatic “ in action 
or instance, our lead-measuring machine shows the correct 
reading to within two one-hundred thousandths o inch by the 
swing of a galvanometer needle. Ten machines deal with 500 


: The Na 


Laboratory pitch-diameter machine described by 


KrLOW 


with errors in readings almost u 


“1 , | 
Olla Phvsieal 


Mr. Van Keuren has been moditied by us by fixing an attachment 
to it which puts a constant load on the wires and does away wit! 
he feel of the micrometer, a small lamp extinguishing when the 
reading is correct. The results given by the differ piteh-diam 


ines are thus obtained under identical conditions of load 


ter mael 


¢ of the wires and pressure on the micrometer spindle: the lat 
wheel by which 


er having on its barrel a divided readings cal 


a traction of a ten-thousandth of an inch 


lhe horizontal type ot the National Physica 


Laboratory optiea 


] 


projection lantern is used with a lens that gives a correct ftiel 
S tt. in diamete We photograph all the plug gages and the casts 
ring gages b means Of a spec ial apparatus which takes less 
ua ore ninute to operate. The photograpt Ss ale measured Tor 
I ot thread al a checked for torm by yr lene Ine them over sult 
bly engraved glass screens illuminated trom underneath. 
lo take casts of ring gages we have a special apphance that 
oes the work in a few seconds. <All this apparatus has been di 
ened tor dealine with our large number of gages with expe 
diency and aceuracy without having to employ highly skilled 


who In war time ca bye bye ttey emploved elsewhere 


wechanles 


INA FO! LES 


Dara FROM Fr 


( *, Colburn (written). The object of this discussion is to 


show how methods of precise measurement may be simplified and 


o practical use. 


MEASUREMENT OF PitcH DIAMETER OF 60-DEG. THREAD By 3-Wirt 


SYSTEM 


lhe usual trigonometric formule for determining the correct 
wire size and the over wire dimension for determining pitch diam 
eter of thread gages and taps is a problem too deep in mathe 


The 


who is not a 


matics for many shop mechanics. formule here given are 


intended tor the workman mathematician, but who 


tinds it necessary to make calculations due to the tact that draw 


ings are not 

and the 

best results. 

The 

may be used for all styles of 60-deg. threads by any one who has 
both 

used should be such that the points of tangeney will lie 


generally arranged to show over wire measurements 
to obtain the 


size of wire which should be used 


correct 


} 


following formule will render equally correct results and 


a knowledge of ordinary arithmetic. In instances the size 
ot wire 
in the piteh line. 

Wir (See Fig. 1.) 
will touch the sides of the thread at the pitch line = 2s 
sharp V thread. The depth is determined by dividing !» 


de-imal pitch by the tangent of 4.2 the included 


Diameter of The diameter of wire which 


depth ota 
the 
angle, or by 
V.01 1350. 
Major, Ord. Dept., U. S. A.; Gage Frankford 


Dept., Arsenal 
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ic. 20 CHECKING ANGLE ON CO-peEG. THREADS Witlt STANDARD Bi 
WiIkES 
1 Any variations trom the measurements thus found indie: 


over or under size at pitch diameter 


Test ror ANGLE or 60-Dec, THreap by Ust or Wikks 


The angle of a 60-deg. thread can be tested by using two w1 
the diameter of the larger being equal to the single depth o 
sharp V thread and the smaller equal to 43 the single depth of 
sharp thread. (See Fig. 2.) Knowing the diameter of the w 
which is tangent to the sides of the thread at the pitch line, 
the found by 


value by 3 and dividing by 2. The diameter of the 


diameter oft large wire can be multiplying 
small \ 
is equal to 1 the diameter of the large wire. 

When both wires are placed in the thread and touching the > 
of the thread, they will be tangent to each other at the piteh | 


To make this system practical for the checking of angles, 
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He said that Mr. We has expressed the thought that there ar 





lep nm the que on ot tolerances, that a1 re 
cated problem is presented than would see mm othe ‘ Lathe S 
\s a md to th s, however, we have the possib f ‘N 
the errors of lead and diameter in s whawa that R , 
ed error of diameter may be compensated tor b nm erro} ‘i 
Wl, and as far as we can take advantage of this cond ‘ » 12 engine Te ; 
crease our tolerances; but the last word will not be said in eX] y 
! ! we have means of combining measurements V1 ‘ 2H.S i 1150 : 
now vhat is the eon bined error of diameter and le: 1? 14 eng — 14H. Ss | 1 j j 
1. Ht. Suplee, in alluding to the praise Mr. Hartness had be | 16 engine 16 HOS | 1.375 ; 
ed upon the work of the National Physieal Laboratory ar l IS engi Is H.8 lL % 1 600 ) / 
bureau ot Standards, reminded his hearers that the itfter Ww ly <0 engine 20 HLS - I S25 , : 
hed 1 result of ner witamted heafnen. thin Saris by 22 engine 2 1 x2 ’ 
aphc , a : i. i ‘ ; 1g ~4 engine [H.s 23. ? O50 t) 
) years ago by James W. See, of Hamilton, Ohio Mi ) 27 engine 7H & » > 500 | 7 
rote a paper or andards, and atter he had presented it, Z 2 engu ) 2 500. 7 } 
 emenees Suet tere shoals Se a Basenn of 5 5 oo , 1 rn 
1] | { 
hes a) = frovernm I \ comn a ) ! Ye 14 \ eo! 1 487 
oO Washington and the Bureau of Stans irds W > 14 ~ 2 | 4S, t 
National PI eal Laboratory was starte« IS \ 2 1 937 ( 
‘ nn « Burean o Standare a 1] | \. 1 () 
‘ Pal OR SHANKS A) SO 
al paper by Luther D. Burlingame on Standar ton The timely address by Dr. Frederick G. Cottr 
baper Shanks and Soc kets, was briefly discussed lu vist of the Burea t Mines hie Liquet e o x 
red Lewis wrote in approval ot the ; In. per toot taper tion of Gases, an abstraet of which appears elsewher 
rge taper shanks and sockets, but was not so sure about th number, records one of the most in eaten we 
I recommended he did not see why all shanks and sockets ments of the past vear,. e., the low-cost production P 
not be similar in every respect. He was disposed to agre nse il dirivibl and observation balloons. Du ‘i 
Mr. Walters of the Westinchouse ( ompany in advising a the war, so Doctor Cottrell relates, the word “ay 
rth of three times the diameter. all correspondence as a code term for heliun Whil 
He thought Mr. Burlingame had done well in his choice of sizes and helium are both inert gases, argon is too heavy for ns 
t, 5, 6, 7, and their multiple S by two, making 8, 10, 12. 14: thus loons, and is tamiliar because of its exte NSIVe Use 
rmimng the basis for a rational progression in sizes, stepping up descent-lamp industry It was thought, therefore, 
again to 16, 20, 24, 28, or down by division to 2, 2.5, 3, 3.5 and would be a particularly effective camouflage, whi 
sv on, as lar as may be desired. He did not believe, however, in proved to be the case, since there is evidence ot the Oo word 
fesignating these by the numbers 19, 20, 21, ete.. as proposed being confused in the public's mind. Doctor Cottr ire 
No. 19, also, conflicts with No. 19 of the Jarno taper. He would that all secrecy has been abandoned, that the correct tern 
preter to designate the tapers by the sizes themselves. be used whenever ref rring to the subjeet 











CORRESPONDENCE 
NON PRIBU TIONS to the Correspondence Departments of Merc Hanican Ene BERING by members ot The 
A Society of 


are su 


to mechanieal engine rs 


“Over the Top” in France 


fo THE Eprrol 


I am in receipt of your letter of the 31st ult., and will say that 


on my return to the States | may be able to contribute sor 
articles from my experiences and observations over here that wi 
for Thr JOURNAL and | 


first and last for anything that will be of i 


be ot interest will trv to arrang 


lL am 


anyone in any of the 


terest abe 


engineering lines. 


My regiment Spent the last three months ot hostilities in tront 


line work without a day’s rest, and on two or three occasions was 


on duty three days and nights without rest or sleep—then a fou 


hours’ rest and back into the big game—not a murmu wa 


complaint. That is a good sample ot om bovs as | 


nen They have done wonders which in many other countries 


would call for lavish praise and commendation, but 


us Was merely a part ol the dav’s work. As one ot the Corps 


KMngineer Officers, Ist Army Corps, First Army, I saw nine dit 


ferent divisions go in and out, and in action in one ot the ost 
heavily fortified or organized sections of the tront Their deeds 
of heroism were legion and probably few of them will b 
chronicled; but I have seen them chronicled on the terrain ot 


France, whether it was down the slopes of Hills 304 and 295 and 
over the summit of Monfaucon, or in the Bois de Cheppy—names 


that have stood torth in letters of fire and blood sinee February 
1916, when the German ambitious attempt to take Verdun started 
From the Swiss border to the North Sea you will find at intervals 
little plots filled with crosses bearing metal disks with such names 
as Ferrati, Grunsky, Jones, 
all of them. 


When I landed in Franee in June things were gloomy. The 


Murphy and Schuster—damned good 
Americans, 


German offensive was still on and going good. The Allies were 
lhe \ 


had seen month after month and year atter year of deadly fighting 


standing sledge-hammer blows and had been for four years. 
and were tired. It seemed as if they must be foreed to acknowledec 
deteat before the 


United States could bring her resources to bear. 


that 
help some by putting a regiment here and there, but they did 1 


(hey knew we were sending men, and thought they would 


bel ove that such a thing as an American Army could be possibl 
for another vear. 
The * Pershing 


when | 


about a veal 


System ” had been under way fo 


landed in France in June, and while this * system” had 


not been trumpeted about, there was one man at least who 


new 


what was being done, and that was the American Commander-i 


Chief. In the dark days when the Germans swept forward to the 
Marne for the second time, General Pi rshing placed all the re 
sources of the American Army at the disposal of Marshal Foel 
No doubt our allies expected a division here and there sandwiched 


in between veteran troops to help some, it if the trut ere 
acknowledged that is about all they expected. Then came Chateau 
Wood, and our allies 


Germans crossed the Marne with Paris as an objective, 


Thierry and Belleau stirred By 


when the 
two of our divisions were directly between them and their ob 
then 


had been netting them gains everywhere, but our divisions opened 


; ‘ 


jective. The Germans began ‘ infiltratior methods tha 
at 800 yards with a deadly, aimed rifle fire that wrecked the Ger 
man system. Aimed, aceurate rifle fire in the heat of battle amazed 
our allies. 

When the accurate rifle fire had shattered attack after attack, 
our divisions went forward with the bayonet with an enthusiasm 


and an earnestness that surprised the French and disheartened the 


Members who were in attendance at the Spring Meeting at Worcester 


will remember with pleasure the address given at that time by Lieut 
Colonel J. Edward Cassidy, U. 8S. A., 


to the accomplishments of the engineer in the war. 
was then stationed at Camp Devens 
the Expeditionary Forces 


Mechanieal Engineers are solicited by the P ul 


rrestions on Society Affairs, diseussions of papers pub 


on Conditions and Requirements of 
Warfare, which so electrified the audience and enthused them with regard 
Lieut.-Colonel Cassidy 
but shortly after went abroad with 


1 


Mlention € omunittes Contributions particularily: weleomed 
ished i! uw Jo AL. OF bret articles of eurrent nierest 
Crermans her followed the advance trom the Man ’ the 


our met occupled the hottest part ol the ire 


elr own with the French veterans Some divisions of the 


Prussian Guards were sent in to stop the “ sehweinhund ~ Ame 
eans at al costs, bu they were ecul to preces Just as base i 
hey | lel heer onl | ndwehr (HIVISIONS | ! y 3 thee na 
our bovs } wil bee oOo DUSV pre i thre i! ’ var to stud i}? 
on the Prussian G ds al ! now the Were | 

but my Impression Is ( uply didn’t give a rap the ere 
simply Boche, and be Boche were due to vet eut 1) 

The or} ! 0 ‘ \I rie ’ ‘ Vi ( va re 
ctory, but 4 re than tha Our allie wr ‘ os . 
hie \merien ‘ <1OnS = tie ’ 1] = th Poy a hele » ther 
end Une! Wiv cone ors te pep ine hie ) F 4 ‘ 
husiasm of the JA ! dier became mtectio \ eo 
thre tired ine “ \ OOKS Hevut Oo aisappennt (y era & I Irigy 
id bu hy es « ‘ ro do his coneey © \ mar 
is soldi ha \r erica manhood ile ho il ! 

In August the organization of the First Ame \ \ 
announeed Gieneral Pers| assembled his veteran d srons and 
some that were col paratively new (On Septembe ] e worl 
learnes I he Fir (merical An had ‘ ! depe el 

! ( ! I 1 s St. M ‘ aL teen 
on eot Franee for tout rs. In less tl L wer 
‘ rt - ‘ \ > vt ’ ytrteed Cae ‘ 1) 
her WwW ! res ‘ 1S enorme es | he | 


America \rn made its bow to the world While the St. Miah 


operations were conducted by the First Army, \ it was not all 
there by anv means, put t was assembling and tal ne ove he 
Ines I He \rgonne Mi st SeCCLOT ana thie re ! rit oT 
Verdi ed © September 26 } kirs \y ‘ We ‘ 
O}) Oo} OT l tro?! ? erred ‘ his 
world has evet ‘ 

Phe pune r St. M : 
eurtain raiser, Tor the una was Oo o ¢ y} (; 
anv surrendered unconditiona hie es e St. Mil 
salient were backed by natural pos oO t} Wer re 

selves and sections of the Germar re re ~ \I ‘ o Po 
Mousson were lined with a network of conerete achine-cun posi 
tions (* pill boxes , so the whole sairent was a sort ot tortre 
ha had resister tte pt at cap re 10 14 I eal As 

he line held by the First America Army rol est o } 
Argonne Forest to e north of Vere } ‘ wis hicl 
Oreranizes rhe roteeted DV every sol 0 ms the (rer eou 
(if ‘ Dur ne Tour-and-a halt en oft toe will } 4 0 
Ol the re ui become almost a vast gravevard—ol German hope 
is wel 5s 0 ‘ Military authority have estimates hat th 
eight months’ effort of the Germans to ike Verdun n LOH ¢o 
them 400,000 to 500.000 in killed alone. and he Freneh ha 


Viewing the eountryv tron th 


295 (Le Mort Homme) and H 


many, 


south to Hh 4, the only « 
pression | could trame to deseribe it was a eene ¢ bor it) 
desolation as expressed in the Bibl t was pathet 
awtul 

Recently, since our Army has gone forward to German sol 


stood on the summit of Montfaucon and looked over the countr 


toward Verdun where shells by the million had poured and wher 
men by the hundreds of thousands had died—died for what? on! 
to satist\ the insane desires of a world powel Kaiser to perpetuat 
a rotten dynasty. 


there 


This day, in the expanse of country as far 


I could see was not a single living person or thing. T! 
ground for miles was upheaved and torn as by a gigantie eart 
quake. The ruins of the dest roved towns were dead. It seem 
too unreal to be true—just a dead world in which all living ben 
had returned to dust. 


There is a pathetic grandeur about the 


‘dead ” towns that have been so ruthlessly destroyed. They se 
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oO ! ive rive neu ill lor | rane and pole i ! : hele 0 \ t gs 
ell ‘ ! we | ale lrol he sight o mia ; \ Hg ” - 
> neo ‘ roved towns are dead ome procia neu ‘ , 
! ? rhe l wren ( (it ro rie I ‘ = t ] in 
) ot Ma ‘ ine on a nll some 40 elers | hey ‘ I 
rrounadr ( ! " d thre ruil ol ! 0 


' , 
on to the Boeche ‘ 
( ! ) he hundreds ot he ‘ i 

! Ms pel l iit 
‘ re rv « It wa nta ! 

how, alwa l i e 4 ’ f / \ 
‘ ‘ o the Ci , 

/ / 
T perl ) i 0 
shie ( CO an \ 
) 
{ ! ’ ; the’ ¢ ) int 
\ | ( ( 0 ) 
’ 
' ff) 
‘ ‘ ‘ f | 
i { 
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Committee on Aims and Organization 


hes 
‘ 1] i \\ \ ~ \l 
< ‘ 1 A /’ ( ~ 
‘ ‘ nad br ’ _ M y g |) 1] 
~ | { 
? rt i] ‘ = 
g i 
! Gc os ‘J 
~ 
‘) ‘; x ‘> ~ : 
14 ‘ 
' 
. _ ‘) ’ ~ 
a i i { 
I’ it ' 
7 " O00) ‘ ~ 
n our Soviet me ¢ ‘ 
for i andl 1 ewe } . \I ‘ 
t he ‘ , ; 
teahy tt ; I ; 
~ ie f MECHANICAL J] RIN 
ent ¢ Vy ver Members Grant junior 1 ’ P n . 
g vote at hold offies The 21-to-30-vear-old me ote i A | seful Industrial Diagram 
state and nation Young doctors vote im othe \ rie: 
Med Association Why not take a chance on the young lo THE Epiro 
engine We need both their enthusiasm and thei wint of Manv methods of showi: ‘ mi 
\ Phi Class of members will alwavs be in a hopeless { - ’ ae Sr ‘ 
minority, output and similar data are in general use 
1 Home Rule. Remove every possible restraint on freedom of actiot The most general arrangeme: s that shown by 
on the part of local branches. illustrates monthly fluetuations in outpu he ou 











166 MECHANICAL 
tons ot Castings umbers ot automobiles, or may be pront 
realized monthly, o1 anything else related to time. 
As a record of the past a diagram such as this leaves nothing 
Oo be cesired 
The executive however, whether he deal with materials o1 dol 
irs s not satished with a mere record ot what has oceurred in 
the past, but he wants to use the past experience as a basis ton 
consideration or production of the future. It is possible to extend 
he recording curve of Fig. 1 to indieate a future probability, but 
this is neither safe nor simple. 
Plotting the same data in some what different form as in Fig ; 
000) 
: a | 
So 4 $ —4 — peg + A 
¢ as OOP SS ea aa 2 a 
aU a SS SE -S - ; ST T 
v > 7 e) © C 4 
Mont+he 
1 JRWAGRAM Strowing Monrury Fieci PIONS IN OWT 
“Wel ‘ questo is to the past ( so reaally predicts 
pre bab es ot the tuture 
lo deal with something conerete, let us Say hat it is the profits 
ot the business that are being examined, that these are being 
ascertained monthly, that the corresponding result tor the vear 1s 


desired and that the prediction is to hye brought up to date or ¢o1 


rected each month. 
In Fig. 2 


Ing the 


each month's earnings are plotted to a curve duplicat 


illustrated in Fig. 1 This is the lower curve 


] 
usual Olle 
shown. 


Over each month there is plotted the total pront to date kon 


instance, January shows $250, February, $300, and the total there 





} ae 
| , 4 
3600} sete 
} Ay hog 
SA ae a | 
2 Kee Ah 
} aes ae eS 
400} GEE r 
t w) yf 
600} hood wz A 
ao 4 Y™ 
HE 
} S44 
JE 
5 
ar + al 
at SoS 
] 2 4 6 7 e ) 2 
Man+ke 
Fic. 2) Dracram vor PrepicTING YEARLY EARNINGS FROM EARNINGS 


ror Parr or YEAR 


fore to date is $550. ‘These are shown by thre ipper solid curve 


Lo predict the probable profit for the year it 18 only necessar\ 
to draw a line from zero through the total earnings to date and to 
continue that line to the twelfth month; for example, the total 
the 


shows $3450 as the probable rate ot profit for the vear resulting 


+ 


end of the fourth month was $1150; the projection 


rofit by 


from the first four months. An examination of the diagram shows 
that there is an improvement in the second and third months ove1 
the first month and an improvement in rate by the end of the 
fourth month over the previous months. By the eighth month, 
however, the rate had fallen off from that of the fifth, sixth and 
seventh months, as is clear from the preduction line for the eighth 
falling that of three Th 


ninth month, however, showed clearly an improvement in the rate 


month below these previous months. 
to date. 

The inclination of the lines giving the totals of cach month alse 
It is clear that if these lines all have the 
A 


1 greater 


furnishes useful data. 
same slope, the increase from month to month is then equal. 
lesser angle shows a decrease in monthly earnings and ¢ 


angle shows a decrease in monthly earnings. 














ENGINEERING hoe 
The most useful element of this torm ef plot, however, 1s the 
projection into the future and the ability that it gives to on 
<tantaneously correct the indications of previous periods by the 
result of the last period 
H Hy 
Ph ladelp “oe 
Power Supply to the A. E. Poin’ France 
In the last otf his series of articles the Sa / 
Post on * Business-Managing War.’ Isaae FL. Mare . eseritn 
e problem of securing power fo1 e many md ! ‘ 
the A. IK. Kk. in Irance, and ot the work in this eo ‘ ’ 
member of this Society, Maj. Dugald C. Jackson, 1 on 
Electrical Engineering at the Mass setts | 
nology. Mr. Mareosson writes 
It must be understood that the A. E. 1 gag 
ndustrial activit | 1 \\ I 
etion ahd repail on t 
port; salvage nd t | hospit 
number perate docks st gring flee and 
late. All this | er ‘ ll 
lo we get it , 
The gene hasing age ger 
vhat is known as echnical bo | ! t mist 
his supervision. The executive hea I board ‘ I 
is Kk. Drake, who as chief of t t 
technical The tive I ‘ is ft y 
\l Dugald ¢ ] s vid own nsultit v 
1 exp tilit \ } 
he facult the Massachusetts Institute of Techn zg \ ! 
with him t n the st t been ¢ t. A t B. Cud 
in hydroelectri onstruction hie t \l r J 
the pioneers in American Army } | lu n | ‘; 
ually they have assembled a group « thar ‘ 
in civil life built dams and irrigation pre ts ! 
plants from the Atlantic to the Pa Ih techy 
of congress of experts which, in) the ie of oa | 
obstacles, has furnished the ues drive the \ lead 
industries 
Since it was extremely difficult to get complete ne 
from America, the board set about to develop and liajet © re 
French power establishments to the American need W ‘ ! 
uncompleted French power station was discovered At mst 
tion gangs were put to work to complete it hever) <* ke 
was employed, all to the end that power he secured ihe gene 
purchasing agent learned that some Swiss turbines inte Kuss 
had not been shipped They were ediately secu | 
by American engineers in a French power station ) chasing 
representatives scoured all Europe f nstallations \ te |} t 
was discovered in Portugal Within sixty days ry 
machinery up in advanced section The tech ) due 
quired for all this adjusting and adapting frequent bh 
plemented by tact of the highest orde the re tl 
undertakings involved rival French ce« reial inte ‘ 
jealous of their prerogatives and wl had by ‘ 
arger obligation that both France ai America wer w ose 
this expansior 
The technica Or s on the nd g 
emergencies with a degree of swiftness not sur} ‘ ! 
line Ilere is a concrete story that . the re ositic 
that are put up to it: On September seventeenth t. M J 
received the following telegram fre (y-4 he aru i 
fours: “G SOOO-kilowatt plan europe It le 
nmediate tna regent “4 at a ine t ‘ port t v 
Within a week a plant had been ited in Englan 1 
it was installed in France. 
A huge map that hangs in Major Jackson's office a | Le 
Valace Hotel gives a comprehensive idea of the emy) wer tl 
have helped to «ce velop in Franes We use pow j t th 
hundred and twenty-eight cnlities Kach one of tl nest t 
is shown in a conerete was The ister color for st generating 
plants is green, and hydroelectric is in \\ ‘ 
service is all-American the indication is surrounded d 
In addition to this every army activity has its own An « ng 
square denotes a bake + fe black square a sulvage aepot greel ine 
white square an aviation center: three white square eve 1 tar 
building plant. and so on 
This American-developed power area means a great «e t 
driving machinery in A. E. F. bakeries, salvage depots ir-se} 
stations and machine shops. It has a significance for peace not to 
overestimated. Combined with the utilization of water power, whi 
is incorporated into our general power scheme, an immense section 
France is likely to be diverted after the war from agriculture to ind 
try. The brilliant imagination of the French has caught the spi 
of what adequate power means. In this inevitable evolution you s* 


of 
army 


one the many permanent results 


of the advent of the Ameri 











ENGINEERING SURVEY 
A Review of Progress and Attainment in Mechanical Engineering and Related Fields. as Gathered 


from Current Technical Periodicals and Other Sources 


SUBJECTS OF THIS MONTH'S ABSTRACT 


AK RONAL TICS 


I> 
I> 
lt \ “ ‘ ‘ 
i i] ‘ 
} 
! ile ‘ 
ih i 4 
4 ‘ ‘ ? 
«al ‘ 
oe } 

“ ~ ay \ \ ) « 

i nwa key 
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ENGINEERING MATERIALS 


hie ) ‘ ! re mitre ‘ 

) pa hirouv! he ePSTDOCC \ et 
lesting Car-Wheel and Locomotive Tires 

id par ‘ if ane ot the imbreltla, @ 1s he rac is 

re 1 consta deper ol } \\ ' | I | HH. \ 
r pia Hab ! irt\ qua 04 ‘ ene Lise S14 ( ere it) 
Se {—P ol. 21, p Ne 0), IMIS (3 WW he con i rail 

pp. 449, lhe writer \ i 


CEMENT AND CONCRETE — : bam of 
( \l |) ~. Albert Ro Me d \ i] nd to be shelly and r 


I it ! ! ‘ ! ‘ , 
‘ ‘ il ) ‘ 
! iter > 
‘ sto il ‘ ‘ ‘ ‘ rely ¢ 
is ’ ) had 1) ‘ ‘ ( 
X | 
| ad ( ‘ ( Dan ¢ rm ‘ re 
\ ) Wilié 4 \ ? ‘ 
‘ ( Ss use e] vas found e greater porte " yarn \ tup 
‘ ~ wis iid si trie \ ( ‘ = lf 0 | » Ve ’ ree ! Le 
’ ’ ‘ yy s l ‘ ( ! i 
( I e 4 ~ ‘ ri ‘ I l! ‘ t i ) \ ( Y 
eC 4 d es to the ceonel 0 i s press a thi t I ! ‘ ‘ ! 
! ea the coal and the dust earned ove t is made 
eally. b o possibly to the wt that a eertain po It is o riyn ‘ ! ( e! ‘ 
potash | ree olatilized in the process of burning ans eracks which have been found to have | ‘ 
‘ rece bony on «durime Ss passage trom the actual pertormanes the tire will affes res 
weight test 
As a practical suggestion it is stated to he probable That thre To determine tl is, small bars 0.45 ame \ 
portion of reeombined potash in those dusts which contair trom tire steel. The first bar was not notched: th 
ree carbon might be reduced to some extent if more of an ONL notched on one side only to a depth ot 0.013 i (Other bars were 
atmosphere was maintained in the kilns during the burning otched similarly to the de pth stated in Table J ’} 
he cement gripped in a vise and broken by the impact of a pendu a 
Also, the e*periments ceseribed in the article lead one to mer (Izod test). The energy absorbed in breaki ! bar s 


believe that the addition to the raw mix of a salt of sodium, such reported in the table. A comparison of the first two lines shows 
‘sodium chloride or common salt, would bring about a reduction clearly how sensitive tire steel is to even a minute notch. whi 
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bts 

would indieate that a tire having a surtace detect which is in any 
wav equivalent toa noteh is hable to break prematurely under the 
drop test if the part containing this defeet should happen to be 
ovated in the highly stressed area under the tup 


(he writer savs that during the past 14 years he has had man) 


which tailed ince r these te 


opportunities of eXamining tires Sts 
ceed repeatedly how small a deteet was required to cause 
| AATA O1 ZOD TEST ON BARS CUT FROM TIRE STE! 
Tr) on il 
1 uw) 
et re o brea provided the dele Hap pene to 
re l i ¢ heal | ol 
()y he other | ad hie elan S hy the questio ~ ) vhat l! 
ce si ‘ ‘ would have on the e ota re wel 
( pee, ) ‘ i? ) est ~ requel! ly Leipopovey Cul ry 
nswered ea \ 

(‘sy ind ¢ ne res are machine o rhe ! ale ind on the 
tread ane la ( ( l! l 1i\ iscs over bertore Dbelng put Into 
servi ind the majority of irtace iW would be complete 
removed during this operation, while iws of this nature whi 

ive 0 wee! si) removed would be \ spoie ao ne machines sul 

e 

he conelusion to which the writer arrives is that a tire should 
no be drop-testec 1h the rolled condition when if still Carries the 


eglect or detect of manutacture. 


dl every other uy 
he 


tires should done such 


He rges that the drop-testing ol in a 
manner that a tire is tested im the condition in which it is put Into 
ervies The only possible objection to this would be the waste 

the machinit costs if the tire failed to pass the test, but it 
vould prevent the scrapping of good material which now takes 
place due to the condition stated above. 

Attention is also called to another type of tlaw, the effeet ot 
which is often overlooked. This is due to the series of stamped 
marks on the front of the tire. Whule it Lay be necessary tor the 
railway companies to identify the tires they put into use, it Is 
questionable whether it is equally necessary to have the life history 
of the tire from its infaney of molten steel onward stamped in 
half-inch letters round its face. 

Steel used for tires is easily broken when notched and it would 
seem advisable to avoid lettering as far as possible. In fact, the 
writer shows in a photograph an instance where the tracture has 
probably been materially helped by the deep stamp marks. These 
~ » marks affect also the lite of the tire as thev are not removed 
duri machi but remain as very ftavorable places for 
< ri po ts of eracks. (Ena neering, vol 106, ho 2759 
Nov ) 15, 1918, pp. 545-547, 8 figs., epA 

Behavior of Hollow Building Tiles Under Strains 

Tests or Hottow Buitpine Ties, Bernard D. Hatheock and 


Edward Skillman. Originally hollow building tile was used mostly 


for its fire-resisting properties, but, as its other advantages have 


become more generally recognized, its range ol usefulness has 


been greatly broadened until today it is an important struetural 
material 
the 


| 
th, 


And, as a consequence of the rapid growth of its use 
ot 


lative lack definite and reliable information of its 


the 1 


Standards. 


and re 


streng ests deseribed below 


ot 


have been made by the Bureau 


Tiles are molded of clays which are quite diversified in their 


properties, and, after drying, are burned in downdraft kilns at 


a temperature well beyond initial vitrification of the clay, but 
These methods in 


rarely high enough to complete vitrification. 


t 


troduce variables, especially of color and porosity, which are of 


lt JOURNAI 
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great importance because of their relation to the rel ho prop 
erties ol the Liles, and have been eviven cons at ration in the ela l 
fication of the tiles of these tests. It is a well-know: wt that 
in a downdraft kiln the upper courses of th les are heated to 
a higher temnperat Ire than the lower ones his vie the oO} le 
a higher degree ot burning those near mid-heiht a eau ale 
eree of burning, those near the bottom a low d a L Poul 
In reneral, the | h-burned tiles are dart color, the mes 
burned of medium shade, and the low-burned lig llowever, tl 
is not alwavs true or the natural color of some ¢ ( he p 
ence ot coloring matter will cause a varialior 
The tests of this paper are limited to those of compre on and 
absorption The total number ot those pertorme: ppre 
mately 250, of which the majoritv were upon es in compre 
Stress-stran readings were taker ipon lltoo ese tor me 
of elasticity determinations About 70 absorption te s were ! 
upon samples taker ! es previous ested compres 
All the tiles were graded ording to their color ail 
or light, correspondn too thre lations pre ‘ que , 
above. The es tested were 1 ‘ ew ceptio a 
ot the butt-bur viel ine color ‘ ' 
tlons in the b colo 

Previou » tes ( eir sec , 

were deter ‘ the 7 e! rhe , 

i 1 paar ‘ ners 1) 

Tron hese ( Tye ! ere ‘ ) 

ol puris to ‘ ai iD ‘ 

Sal brass , ‘ , ‘ 

pressomerer rene ~ he peo re ) ‘ ‘ 
6-in. Berry s t ill rea Ss wert ‘ 

tour cornell ‘ l lM \ rt I ‘ " 
desired 1} ‘ < ‘ ‘) 

tvy 

from each tile yr whieh the absorption deter | «le 
sires The ‘ ro vhich these samples wer uke vee 
previously tested, LpPressiol 

The results of the compression tes th mod ty n 
show that the stra produced DV loading a pron its 
a linear tunetion of the applied load unti ire Is approached, 
or in other words, the modulus ot elasticit ‘ i le = pore ( 
eonstant unt failut his indieates also tha here is no detinrte 
proportional tn or ‘ hat the proportion ! ‘ 
neldent with taiure 

Piles were Tested ¢ ene eciore i la dl he ‘ how 
that in general a e develops bot! the reate ul rel ad 
rreatest total strer h when it is laid on ene Lhe re oO bye 
tween the modu ol ¢ sticitv ol iles ane ‘ COMMPLeSSIVE 
trengths - Olile i I ible, oO! he e hay r } he 
modulus o ela ( iv not have he reatest re th ) 
eneral e rod ‘ elas =~ } } | ~ » ty ( pected 
that the compressive ength o hie 3s W » be re 
high 

There was ) o be no nite relation be ‘ ‘ "YT it 
the incipient the ma mds it ly hy 

LCs ly SOme Cases the Inelplent failure cere rrea_ ¢ rly l rhe 
1 s but no er te sno notice ot tarlure oh a 1 
the maximum loads were reached. 

There is shown to be relationship existin between the colors 
of the tiles and thetr compressive strengths and the moduli ot 
elasticity. The dark and medium-burned tiles have about the same 
relative compressive strengths and moduli of elasticity, while the 
same properties ol licht burned tiles are on in average muel! 
lower. 

Krom the results of the absorption tests 1t was tound that the 


maximum 
the 
sorption ott 


ct 


with 


but this is not always true 


mpressive strengths vary 


percentages of absorption. Also the percentages o 


he tiles vary with their colors. 


hecause either 


approximately 


inversely 


ab 


In general, the darker 
the tiles the lower the percentages of absorption are likely to be, 
the 


material or the 


artificial color of the tiles may often be deceptive in this respect 


(Abstract from Technologie Paper No. 120 of the 


Standards; ¢ 


; 
ol 


Bureau 
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KLELS AND FIRING 
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Po! point o lew of steam production No. 5 stands a rigina l Ldes ( 
ead of Indiana coals, mainly on aeeount of the large quar we used. in tin proved st ne " I 
eed, eertainty of supply, uniformity and free-burnir mg, replaces the ol 1] r are \ er the rm 
;, risties, On the other hand, as the coal has practically found that the lowe rades india 
fay mixture, the elinker produced is extremel) reous indled, inasi as the dratt and @ ‘ 
© coal is suitable for chain grates but the furnace must bé nd th eUtLOL is hetter 
ch as to allow good strong ignition rom the for , diseuss 
No. 6 ean ‘ . ‘ { 
cannot be used at all unless with a proper type of en 
its l Indiar oals are being and will be extensive 
thes eoals are 


stoke or a . 
r, owing to the large amount of elinker produced and 
racterist1 Oot sors 
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temperature of the ash, great tendeney to clinker, and large 
amount of elinker. 


} These coals give serious elinker trouble when the tuel bed 














is agitated. Continuous ash removal is preterable. With chan 
erates in modern furnaces, nigh capaeities and efliciencies can be 
obtained from all erades ot Indiana coal. 
’ al 
mn 
} 
JA 





Oa > FURNACE DESIGN 12 Yrars Aco 
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Fic. 83 REVISION OF FURNACE SHOWN IN Fic. 2 


} Existing furnaces permit improvement. Each should be 


considered in the light ot modern engineering knowledge and cal 
be revised, widening the range of coals to include all Indiana 
seams and inereasing the capacity and efficiency under all condi 
tions. (Power, vol. 49, no. 1, January 7, 1919, pp. 17-19, 7 
Rion. ald 


MACHINE SHOP 
Safetv Preeautions in Use of Cutting Lubricants 


Skin DISEASES Propucep BY CUTTING LUBRICANTS AND COO! 
ING Liquips. ‘This abstract is taken trom Bulletin No. 2 of the 
Scientifie and Industrial Research Department, Great Britain, 
entitled Memorandum on Cutting Lubricants and Cooling 
Liquids and on Skin Diseases Produced by Lubricants. 

The skin disease produced by lubricants are mainly in_ the 
nature of oil rashes and may be due to two principal causes : 

lL Blocking of the glands of the hair follicles. The mixture ot 
oil and dirt blocks the minute openings ot these glands and sets 


» inflammation around the hairs (folliculit Inflammation 


starting in this way may lead to suppuration or abscess formation 
If many hairs are affected in this way the arm presents the ap 
pearance of a crop of red spots with a black spot as a center, 
or a vellow head in the case of abscess formation. 

2. Mechanical injury to the skin by metallic particles. This 
may be caused by the minute metallic particles suspended in the 
cutting lubricant, and occurs chiefly on the hands where two 
surfaces are rubbed together, e.g.; between fingers. Injury to the 
skin may also be produced on any part of the hands and arms by 
wiping with a cloth or rag while the hands or arms are coated 
with a film of fluid in which metallie particles are suspended. The 
cuts in the skin allow germs to enter and may lead to septic in 
rection. 

The prevention lies in keeping the worker, the lubricant and 
the machines clean. 


THe Journai 
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Washing accommodations must be provided on a liberal seal 
tor workers in contact with oil Hot water, soap and serubbing 
brushes are essential Workers should be instructed t to wipe 
their hands on rags betore washing and to avoid wa- vw thei 


hands in the cutting compounds 


Ether soap which dissolves oil has bee tound uselul a revent 
ing inflammation of the hair tolheles Dusting the arn with a 
powder contamminge equal parts ot starch and Ine oNXide belore 
commencing work prevents the action of the o1 

As rewards the lub eoant, care mus th taker ! ( ‘ ol 
he constituents betore blend » pore whi « ! 
lor ot Lree la P| \lso eco ait ore " ) 
particles is necessary, which, by the wav, cannot be achieved either 
by such f filtration as is provided on the mac es or | ror 
lion 

Where straight oils are used the SCOSILV 
by heat sutticiently to allow tl parties to Sin 
he value ¢ the o i lio 

It is stated that vanous antisepties e.27.. «arb ‘ ele il 
proportion ol l to 2 per cent vVE tet wucddead to thre bricants to 
prevent ishes, total the resuiits obtained have at ut ! rt 
satistactory 

Sterilization b heat us also bee itfempted wt Dpoarent 
sutistactory resuits, but the auetua leniperature requires to 
produce this cre] lel netion ! Tre o has re Vet tere 
determined 

Workers W Those hited biive hee! auilected by the niectiol 
should not be allowed to werk on machines as the ul able to 
infect the oil wat! vrerms, and so inteet others 

Certain individuals appear to be particularly susceptible to the 
action ot lubmreants Such persons wher fours should b re 
moved trom contact wit ol \bstracted throug! Vechanica 


Woor d, vol 64, no. LOO]. Novembe ae LOS, }}) m4 US, gp 


ELLIPTICAL GEARS Buitr Up From StamMents, Robt. Mawson 
Mem.Am.Soe.M.E.  Deseription of the tools and methods used 
In machining a special type of elliptic gearing such a sed 
the movement of the printing bed of the Whitlock * por “a 














Fic. 4 ASSEMRIING STAND For ELLIPTICAL GEARS 


Ing press, The gear ised for this purpose are b t » trom 
segments which have been cut separately and are then bolted to a 


lange or web. 


A special jig, shown in the original article, is us for drilling 
this web. The sevmelts have corres pondin Jigs to locate the 
holes necessary to bolt them to the web. Finals i assembling 


stand such as show in Fie. $ is used, and this can be set at any 
convenient angle to enable the operator to handle the job im the 
most efficient manner. The tilting baseplate has two fixed studs 
located at the proper center distance upon whieh the flanges or 
webs are placed and mating segments bolted to eaeh of them 
These two segments then receive such slight adjustment as may 
be necessary and by filing off the high spots are made to work 


smoothly together. Similar treatment is applied for eaeh addi 
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tional segment until the « eted gears may be rotated wit longitudinal and transverse members ot the trameworl de 
Appreciable Dae klast ( ) I to provide sO re abnchorave etrweel rhe era el ( ! 
sine 1 absolute Usst ! il that evel part ot a printing pryate ire ¢a \ | ne remlorenu bars projec io , a Pour 
pre is proper rela ! every other part the loeation « sides and arra ( e! re made tor ne witer es! r ane el 
key 7 ' thenw« i? determined itter thy en! are locking of these bat ‘ tho yf ‘ cel i " 
ed. A snecial feature emvloved it eonnectior he bers molded i 
I irtiels lmer a Var ; ’ yt) \ notewort! eature Of the ( ( co I ’ 
i ‘) opp ()] -( | ‘ eoncent! ) ‘ ( ( lo 
vith ima ‘ ( ‘ rul 
( \ ! ‘ ! eal ‘ vale Ir ‘ ‘ ‘ 
1 ‘ rel ) ‘ r ‘ ‘ ire 
\ re Pit rT e id 
B St <o. 78 ; 
(jul rie ? ) 
VARINE ENGINEERING , : 
> , ' 
Reinforced-Conerete Ship of Plate Construction 
~ N 7 ( ‘ ( t re ro rine ! ‘ J 
Nob ! 1) no , et 
SECTION THROUGH FRAMES. SEX N BETWEEN FRAMES 
rm 
— 
- * 
= 
«- 4 se ®< 
a 
. ¥ 
n'10" Walon ‘ 
ot! 
\\ \ 
+4 : FRAMES PANCLLED WHER 
: GHEAR STRESSES PERMIT 7 
2 s =e 
$3] SECTION ALE <4) 
4} @ 2 Centres ei) 
#4 | 
i} 
j 
i 
P| ; 
Uae AS aie Se 
+ a — I a3 
j | > 
Pes) 
° | { a kf 
Eads + : otteY 
‘ SSA 
. - > Bet ee eet = x serintr onmenetiath— 
*“ 2é 0 > 
» SetecvTion Tirro - ‘ Watt yi ) It 0 CONC ~ 
ol ePVOlLVEer ) ( anpfl ] Hi ale \\ Wa er oft the Teetively the aetormation ot the tra es a ‘ re ‘ 
Admiralty, tormer i civil engineer of Dublin, as applied ency of the skin to rupture 
e Lake Shipvard. Pool The echiet objection against the emplovment of pre 
e characteristic feature of this system is the employment ot joined together by frame members molded 7 fu is that tl in 
plates in combination with trame members molded 7) ( may be broken by the hogging, sagging and twisting stresses o 
he precast concrete plates are molded in open air on a series the vessel at sea The reply ot the adherents of th precast syste 
concrete beds. The network of bars for each plate is assembled is that joints actually exist even in vessels which are theoreticea 
ber Trame Phi upper Tace of ea hn plate is troweled while monolithie. The positions of such joints are not predeter ed, 
green and after it has been covered with a coat of whitewash however, but are governed by circumstances demanding tl er 
he next plate is molded upon it, the process being repeated until ruption of conereting work from time to time, and are therefore 
’ ‘ } + . 
l¢ stack of plates has reached the limit of height for convenient in a less favorabk position than joints in the precast system, the 
handling location of which is always predetermined and selected is to 
‘h ’ —_ 4 “ , 
Ihe work on the slipway ls hkewise quite simple lhe plates be in the most desirable places In the Walle rsvstem, i marticu 
orming the sides, bottom and deck of the ship are prepared lar, the arrangements are such that the principal stresses are as 
oh ies ' 
and seasoned in advance, and therefore have merely to be erected sumed to be resisted entirely by the main framework which is 
and staved in place. The only molds required are those for the molded on the monolithic principle, while the plates though help 
1 | pie, | I 
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ing resisting the shearing stresses are mainly intended to aet 
as the skin of the vessel, beime analogous to the plates ota steel 
a }) 

It is « eal ¢ behalf of the Waller svstem that a cons derable 
saving in timber and skilled labor ean be effected, because shutter 
ng of the skin is entirely eliminated. Also, unskilled labor 1s 
economized, because the conerete ot the plates Is deposited al 


t be 


shut 


vround level, being poured quickly into open molds instead o 
hnserted al cl ral med with SOT ithe ulty bye Tween aouble 


It Is 


Is al 


stated that LOO0-ton 


ani} le 


on a 


| 


ady packed Wit steel. 


barge fortv men working at ones number a bare 


of 1000 tons dead-weiglt capacity some P00 plates are required 


One plate ean be cast daily on each molding bed. Therefore, 1f 
forty beds are avallable, the plates for the entire skn including 
vottom, sides and deck plates could be produced in six working 
‘ s In ft: is believed that it will ultimately be possible to 
eres and conerete the hull of a 1000-ton barge in six weeks 
Kngineering, vol. 106, no. 2760, November 22. 1918, }}? 980-583 


DS6. 15 figs., dA 


McCauley. Deseript 


H. E. 


ship ventilator cowls, including data 


Vex | ATOR ( 


I mianutac 


al | OWLS, on of the 


ture ol 


processes ©O 


on their design as used in the shops of the Su sl ipbuilding 
Company at Chester, Pa. 

There are two Ivpes of tilators in common use on ship 
board Cone nas thre oOlits CrossWise on the lenet| ( the cow! 

tween the sections that go to its make 1}). This is usually 
called the Amenriea tVpe of ventilator eowl. The other tvpe ot 
cowl is known as the European. In it the seams run lengthwise 
and this tvpe 1s generally ised for the larger sizes with mouths 
rom $6 in, up to S4toin. in diameter or larger 

he method of laving out the templets for is type of cowl is 
described in the article in some detail The article also desertbes 
incl illustrates step hy step the entire process of manulacture 

ad gives a idea of the templets and torms used lLmerica 
Ve ) s 1. DO, no, 2, at ar 9, 1919, J}? 17-51. 15 figs f 
VEASURING INSTRUMENTS 

NOTES ON STEAM Meters, I. Claassen (Zeits. Vereines Deu } 
Tuna. O pp 521 526, Aue. 10, 1918 Though the mere provisior 
of steam meters has a considerable indirect effect in se rit steam 
economy, those hitherto used have contormed impertectly the 
desideratum that they should be both accurate and of rugged co 
struction Many tvpes of meters vie dl poor accuras while others 


skilled attenti 


to keep them it) (irea I 


Ameriea. The 


emploved being he 


require on orde r Winibers 


of St used hh construction 


John steam meters 


the 


are 


Is very simple, principle the lift of a 


cone opens a great or smaller steam pussace according to the 
steam flow In order that the lift of the cone may be directly 
proportional to the steam tlow, the generating line of the cor e's 


surface is made shehtly curved. With a right cone. double the 
| permits less than twice the flow, owing to the relatively smaller 
free openings; on the other hand, the increased pressure difference 
tends to pass more than twice the steam flow. The former factor 
is predominant, and to correct for it the surface of the cone is 
corrected by tral and error d ring the calibration of the meter. 
Calibration is therefore tedious and costly, twenty oj lore Gon 
densate tests often being required before sufficient accuracy ean be 
obtamed Yet more serious is the fact that considerable errors are 
introduced by frietion in the stuffing box through which passes 
the rod connecting the cone to the recording pencil. The author 


his Mere 


of a ground spindle effects only temporary improve 


vives data from and other tests on this matter. 


own 
substitutio 
ment if there is opportunity for scale to deposit on the metal 
One of the 


original article, and also the special type ot 


pattern Claassen steam meter is shown in. the 
packing employed. 
and has 
Official 
test data and particulars from actual installations are given in 


the Normal Eich 


particular meter showed 


The tapered, ground-in spindle has very little friction 


proved satisfactory during 6 years’ practical experience 
the original. The meters are standardized by 
(Charlottenburg). A 
the following variations from the mean constant: 
hft; + 


ungskommission 


2.2 per cent 


> 


at 9 mm 1. per cent at 43 


mm. lift; and +- 0.4 per cent at 


ENGINEERING uSoc.M 1] 
58.6 mm. htt: thus the error was well within the permissible 
limits even at 1/7 of the maximum steam tlow \ double meter 
used in a paper null at Okulowka records accurate from 1000 
to 11,000 ke. per hr. on one instrument, and up to 22.000 ke. p 
hr. when both meters are in commission 

Pressure loss in steam meters is an important factor in a 
except heating installations, where it is immaterial, since the 
energy corresponding to the pressure drop is converted into he: 
The cone ot the St. John meter is so heav that it causes a pres 
sure drop of 0.25 atmosphere, compared with 0.05 to 0.08 
atmosphere in the Claassen meter The lower the pressure drop 
in the meter, the more important it is to reduce friction the 
packing to a minimum. The possibility of willful tamper with 
the packing must be borne in mind; tampering with the Claasse. 
meter Is impossible (Science Abstra Section B—Eleetrical 
Engineering, vol. 21, pt. 11, Nev. 30, 1918 (No. 251 pp. 39] 
392, 

MECHANICAL PROCESSES 

RevVERSED IleADS PRESSURE VESSELS, J. Leslie L Phe 
writer questions the advisability of the use of reverse: unped 
head im boilers and pressure vessels generally 

The objectionable teature ot such a head is that whe the tal 

s set vertically it Is next to impossible to drain it complete 
Further, the dead Space thus created serves as a sett ry ¢ehamber 
where oil and sediment ean colleet. This could be overcome on] 
bv demanding that tanks so constructed should be set horizer 




















+ 
© | ) | ( 
ics. G Tro 10 TA AMS SHOWING AcTI ‘ or 1) > 
Ile aps 

The caleulatio ol sale pressure S 4 eo 
matter, although somewhat complicated Dy the rresenet 
bending movement at the point where the fla ‘ d 
proper jou A caleulation ol the ecapacitv of a bul ere ene ) 
resist collapsing pressure is more difficult is = somewha 
analogous to buekline in bars, which latter is devermin only b 
approximate empirical formula 

rhe writer pou ts out that the behav or of the head under res 
sure depends also on the dividual workmanship ane he ae 
euraey with which the head is shaped to a given rad 

If the curvature of the head is exactly the same points o 
the sphere the stresses set Wy iit are balances the fla spots 
needed to give the leverage for collapsing are absent On the 
ther hand, if there is such a leverage its action accumulative 


Where the pressure is on the coneave side suecl fault tends to 
correct itself by horming he head to a eirele ~ ina reve sed heas 
it tends to accentuate itself and to lead to a failure of the whol 

This makes high-grade workmanship absolutely necessary The 


uncertainty as to the actual stresses present led to a stipulation 


that such heads shall have a minimum thickness considerab!| 
greater than would be the case if they were put in in a regul: 
manner and the pressure applied on the coneave side 

The following passage taken from the original article is ot 


interest : 


observe what form the bumped head will firs 


Turning to Fig. 6, 
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ECHANICS Re 0 
i ! re mship « 
Hardness: Its Nature and Measurement a i p 
re ) enria ) 5  ¢ 
James J. Guest The paper e abstracte \\ ik ih ton ( d by ! ) 
the form of a diseussion on the paper by R. G. ¢ Si en oO Henee | 
Ol ed Che Val ie of thre Indentation Method hie rue ind the va oO }? wo if T 
erTnnina m ol Hard ess, at the November Ld mec ot he rie Bu trom ‘ now propor IS 
ition of Mechanieal Kngineers in London pieally bv sue eurves 1 .\ 
‘ 1) : : : 
» Indicate the nature of hardness the author sketehed the ominant factor e law of inde ( 
Ss-strain dlagram reproduced in lie. 1] with the ( rve Mi (rues ther considered he ease oO 
orted Tor the ike of clearness but venerally typical ln repres the case of a tool ap) 
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corresponding summation equation for the indentation bemg: formula of J. O. Roos, Mr. Guest connected Professor Edwards’ 


} SBd™p"...........25. ee constant with the volume of indentation, writing 


, ] 1 > » ‘ /' 2°) ] oo} 
The indices again had single values, m 3d and 1, so that —(1 . ) (1 5 ) 
~ kod. was nece ssarily a constant for the material | "3 DD) , |) 
lhe stress-strain diagram in Fig. 11 represents a slow test. The 297) 
effect of a rapid application of the load is to raise a portion ot 


the curve bevond B, as shown by the dotted curves BF, BG, and 


the more rapid the apphieation ot the lond Tite hia he r would he thus showing that ( Was ol thi same nature as the expressior 
he eurves of Mr. Roos, but with a different coetherent tor the term fk D 
If at the point G the stress was removed, the curve fell along That the values of C tabulated varied less than the values of FS 





the line GV, the energy measured by the area OBGV being de was due to the glozing over of the effect of the variation of th 
stroved, but that represented by the area GVU restored by the diameter ratio by taking its fourth root This, however, simul 
material. The proportion of energy reaching any element of the taneously reduced the whole variation of the constant and henes 
material varied; at points such as @ in the elastic region it was the gain is illusory 
practically all restored, and the proportion of energy restored As h/D was small, there was little difference bet weer l | 
eraduall ctitn isl ed alor Yr 0D, ec. dt xe pt tor losses such as } D ») and ( )) Now the energy sulmmatlor Tor the ball Drnnpravet 
due to vibr tion—the sum of this energy (with that in the tool might, taking the permanent indent and J) as the involved 
appeared in the rebound energy of the hammer, so that the height lengths, be writt 
to which it rebounded duly measured some complex summation ] rp +SDh+tpi ( 
ermined by the elastic and stress laws of the materia since EF increased with D and h. Putting / 0, J rl} was the 
It the tool instead of being conical were of a wedge shay ot enerey which would just not produc a permanent indent This 
definitely long edge, then again there would be no linear dimen had some value. and as it varied with J” the ball method was not 
lor volved in the tool and all the above would apply. When, — wel] adapted to make “ absolute” determinations Since. to a 
however, a ball is used as a tool its diameter is involved and with first approximation, 4) Pr, the above equation 1 ht Tye 
arving depth of impression the similarity of the surfaces of eon written 
tact between tool and material ceases, as is shown in Fig. 13. It. 
owever, the Impressions were ol nearly the same magnitude, the / rl) S 4Dd 16 (: 
fore 
ictor must still be of dimensions With a give diameter o der i small ba rene rth 
leneth 1 ’ } 
3 than a large one, and theretore the second term = w: probabl 
lhe paper also contains an extensive criticism of various stat zero. Hence the most important feature must be the third tern 
ents in the paper by Protessor Edwards, which may be ab The experiment work contirmed this rhe ahove coefficient 


st ited together with the original pape rata later date should torm the aim in experiments Wool 


In connection with the rule that the dyvnamie hardness was to These remarks call forth a certain amount of eriticism. H. L 
be measured by FS’, where FE was the applied energy and S the Heathcote said that it is the opinion of Mr. Guest that the ener 
spherical area of indentation, R. G. ¢ Batson has compared of the blow was equal to the sum of certain energies on the other 
the values ot the measures for the hardness obtained by dividing side, namely. the slaatin enerev in the denting tool and the elastie 
the apphed energy by the volume of indentation Voand by § enerev in Kian ciamalieein whee eles energ The speaker thoug! 
He plotted the quantities Vo and S° agaist one another, caleulat that the energy reauired to move the metal should also be taker 
ne them from the formula 


into account 


5 } When experimenting with the punch reterred to in Batson’s 
| ] iD hi and s zal 


; » paper and applying the curve showing the relation between diam 

; Which he wave eter and depression produced and the Brinell number the 
In this connection Mr. Guest calls attention to the tact that the speaker had not obtained a curve exae Thy parallel wit! he curve 

elimination of (depth of indentation) between these equations showing in the Brinell diameter as a function of the hardness 

did not give a straight line, and the departure from straightness Both were sloping curves, with the further significant characte) 

> } istic that one eurve crossed the other in two places Crossing oO 

is represented by = is 0.067 tor the data selected by Mr. Batson the curves suggested that the hardness as found with the auto 

et punch of a hard specimen was greater and that ot a soft specimen 

and 0.01 to 0.045 tor the experiments with balls of various diam less than would be tound with the Brinell test The writer clain 


° ‘ acl 4 4 he Pe! P < P ~ > - ] 
eters made by Professor Edwards. that the Brinell test crushed a hard specimen, disintegrating th 


As regards these latter, Mr. Guest CLVeS Table 3. in which the 


metal, and that the impact test got its work done vefore the crus 


last two columns are added by him personally. The variation of ing and softening had taken place. 
Several other interesting discussions reported in the origi 
rABLE 3 GUEST’S DATA ON HARDNESS TESTS article cannot be abstracted because of lack of space Knginee) 
ing, Vol. 106, no. 2760, Nov. 22, 1918, pp. 588-591, 4 figs.. 14 
f D S 
Bureau of Standards Tests of Large Brick Piers 
" I / 


R THe COMPRESSIVE STRENGTH OF LARGE Brick Piers, J. G 


Bragg. The following is an abstract of the report on tests o 





large brick piers which were made at the Pittsburgh laborator 








> © 
of the Bureau of Standards in cooperation with the National Bri 

0 O54 0 25 ) 234 10.00 | 0.126 , O7 1635 | 0.00342 © 216 “anufacturers’ Association. 

) OND 0.45 2.584 10.00 0.170 $33 1730 0.00314 0 198 The purpose of this investigation was to determine the streng! 

oie | See) Rare 1.76 | 0.319 4.4 760 | 0.00697 ‘developed by brick piers of normal size as used in modern bul 
ings, using in their construction such materials and grades 
workmanship as are available in the United States. 

the tigures in the column EF V does not suggest dependence of the The variables considered in the investigation are: (1 

shape of the curve upon ball diameter. quality of bricks employed with respect to grade and geographi: 


In this connection and, in particular, in connection with the location; (2) the quality and kind of mortar; (3) the grad 


workmanship employed, and (4) the bonding of courses or meth: 
* In the original, p is erroneously referred to here of laving the bricks. & 
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The resultant variation of the axial pressure as a function of straight line S’,, having an angle of inclination ar 2 and 
seful load depends, therefore, quite materially also on asvmptotieally approach the axis of abseissa 
whether and to what extent the arrangement of the drive is capa Next, all the curves S’, have at their origin 5, as gent the 
ile of maintaining the tension on the off side with the increase ot straight line S’., rising at an angle are tan '% and as totically 
oad, and it appears that not only the axial pressure but the entire approach the lines of effective foree Sy and S” 
relation of forces acting in each belt drive is tully determined by All the eurves A have at their origin A 28 ut the 
formul: horizontal line A, and asvinptotically approach the effee 
’ Pita taeid cries vec ween eek eta 5 tive force Sy, and A 
hich means that whenever a belt drive is investigated it is suffi In order to dete = the actual nee the curve . 
to determine the S’, characteristic in order to secure com given in equation [5], the writer apples . graphiea on 
ete information as to the rene ral state ot that particular drive. essentially on the work of Kurt bach and Barth 
In the arrangement «a, where there is no initial pressure, we rhe results SCCUTeS 1B tis Aer are Compa og 
Ve ») 0. Henee, 1! that Case (Fig. 14 both the loree on perimentally obtained by ls —— 1886. Phe = gras : A ie? 
ohit side » , as wel] as the axial rores 1 . are repre sented resented In the form of curves of average values . —e 
indicate a complete accord with what should be « r¢ lrom 


Kig. 14. 


These tests prove bevond doubt that the eXtess 





pressures oceur not only at high velocities, but also ery le 
velocities approaching a stationary state and ever the st 
tionary state itself 

If it should be desired to secure an approximate expression to) 


all of these relations One might make use of the observation to the 


- Arafe 


effect that the eurves of axial pressure plotted in Fig. 14 are in 



























































} shape similar to hyperbolas. The curves of axial pressure have 
low initial tensions (such as in the order ot magnitude up to 
ed a 10). are practically exactly equilateral hyperbola- nad fo) 

25,°A low the equation 
| S $s 
ad sinee | ef 25 t follows that 
a | 5 
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; ; ANIAL PRESSURI _ a Zn 7 
rieitoahn mit eraschiebtli om Lauer Sliding s ipport wit displa a ‘ 10. $00 ee 
bearing): fester Lager Fixed bearing - a iy 4 
+ ff 
4 oe ad | 47 
P + if » - 4 ——+ —— 
“ . + . ] ‘ ah , sf 
vy equal straight lines passing through the origin of coordinates, . Si AD 
- , ° . . . ’ al (/f 
while S’.a 0 coincides with the axis of absciss#. Such an a uy a 4 
s . . * wo en “ ——E eee 
rangement satisfying the condition S 0 is conceivable but diffi- <r WA 
; ; A 7 
eult to exeeute mechanically as a belt drive. It appears, however, Le er 
in all chain drives provided only we consider the chain itself as ali: et Ps | a : 
having no weight. | i, 
On the other hand, there may be an arrangement such as that 7] a Coen en SE EE Se SR 
devised by Bach and shown in Fig. 15, where the Grashot equation | A 
, , ag / j 
S’,+- 8”, = 2S, = constant always holds good. In this arrange oe 1 Yo Ted vo 00000 
. : . . } a a 7 5 f 
ment, which is only of theoretical interest and can hardly have , 4 7 . : ‘ - ayn! 
nv appheation in practice, the axial force acts along the hori Fic. 16 8’, +- 8” f (S_) AccorRDING To TESTS 0 R 
ontal line A, (Fig. 14). 8’, and S’,, lie along a line inelined to 
the horizontal at an angle are tan 1». At higher initial pressures these equations give excessive hig 
Further, there may be other arrangements ¢ in which the ten values as may be seen from the dotted curve in Fig. 16 for 4 1 
-ion on the slack side is artificially maintained at a value different Henee, when these curves are used they rive the axial pressu 
. Irom zero, as, tor example, in the Lenix drive. In such arrange correctly but are uneertain as to the wav they give tl iat 
ents the tension on the slack side follows the horizontal straight of S’.. The author reeommends, therefore, using th: verb 
( Fate while the loree on the tight side and the axial pressure equation 7 only tor rough caleulations ot the ax nressu 
re expressed by straight lines 8’,- and A, (Fig. 14) parallel to th but not for the determination of S’.. It should also be borne 
e ol ettective toree. mind that equation 7| does not take into conside: ( the ay 
In the usual arrangements of belt drive where the initial tension distance, so that it covers onlv normal conditions wher does 
created not by artificial devices, but exclusively by the elasticity differ much from 4. 
nd weight of the belt itself, the curves expressing S’,, S’, and A In the opinion of the author, this formula is bett 
re all located within the part of the diagram determined by the — previous assumption of constant axial pressure, and thy atic 
straight line corresponding to each of the arrangements a, b established by the author has, at least, the advantage of great 
and ¢, ; clearness. This relation is: The sum of the forees acti 0 
lhe writer gives some further indications as to the behavior of side of a loaded belt equals the square root of the sum « he squ 
these curves which help to recognize their character. of the effective load and the sum of the forees acting on the s 


, First, all the curves 8’. have as tangents at their origin S’, the of the belt running idle. (First part of an artiele in J) 
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Feedwater Heating for Locomotives 
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of the outer tube. To provide sutticient volume the pipes are ar- 
The 


feedwater is foreed by a feed pump into the header at one end of 


ranged in pairs, six such pairs or units forming the heater. 


the heater, it then flows in columns to the opposite header, travers- 
ing the entire length of the heater and tlowing thence to the boiler. 
The 


venient point between the cylinder and the exhaust nozzle. 


con- 
It 


enters the heater at one end, flowing through the twelve internal 


heating medium (exhaust steam) is taken from any 


pipes to the opposite header; exhaust steam also enters the easing 


and surrounds the outer pipes, the condensate being carried to 


any convenient point. 


For a heater ot the dimensions shown in Fig. 18 the total traverse 


ot the feedwater is 30 ft. and of the exhaust steam in the imner 
A 
< ¢ Ta 
Q oe 
. oA 





Sa A+ + reat 
Oe 19 Kkrrictency Curves or A LocomMorive BoILer WIrHouT A 
FEEDWATER TIEATER 


channels, approximately 6 ft.; the total heating surface in tubes 


is 71.22 sq. ft 


As a modern boiler-teed pump will deliver 100 Ib. 


ot water against a boiler pressure o! POD lb. tor L.75 lb. ot steam, 


the total weight of water per hour passing through the heated is 

54,400 1.0175 
The volume per loot ol the annular space between a 

ot k 18 is 
7 


water at 60 dee. is 0.9 


55,390 Ib. or 15.35 lb. per sec. 


pal ol 
tubes in the heater ‘lg ~6.96 cu. in. and the weight ot 
2 Ib. per loot of tubes. The velocity oO 
water passing into the heater is 15.35,0.972 15.75 ft. per sec. 
The pressure of the exhaust steam entering the heater is 13.7 |b 
gage or 28.4 lb. absolute, the corresponding temeprature of satur 
fahr. 


The writer discusses the determination of the amount of 


ated steam being 247 deg. 
heat 
transmitted to the feedwater in its passage through the heater and 
vives a set of curves representing conductance values at different 
temperatures at Another 
diagram establishes the relation between the temperature of the 
heating medium and the total conductance at a feedwater velocity 


and various feedwater velocities. 


of 15.75 ft. per see. which prevails in the case of the feedwater 
heater shown in Fig. 18. 


As regards the economy secured with the heater, formule are 


given for determining the direct economy, which is the reduction 


in the number of thermal units which the boiler must supply. In 
addition to this, however, there is an indirect saving due to the 
diminished boiler losses resulting from the decreased fuel con- 


sumption and in this connection Fig. 19 is of interest, as it gives 
the relation between the thermal value of the fuel fired and that 
utilized in the production of steam; in other words, the boiler 
efficiency as determined from the tests of the locomotive. In this 
figure this boiler efficiency is plotted in relation to the unit fuel 
consumption per hour. 


In this instance for a unit fuel consump- 
tion of 120 lb. the boiler efficiency is 59 per cent and for a unit 
consumption of 111.5 Ib. an efficiency of 61.6 per cent is secured, 
2.6 per cent, which added 
to the direct saving previously found to be 7.2 per cent gives a 
This is the maximum economy 


or an indirect econory of 61.6 -— 59 


total economy of 9.8 per cent. 


Tu! 
\m 
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obtainable with the heater in Fig. 18 when diverting 15 per cent 
of the exhaust steam. 

The writer refers also to the feedwater heater described in a 
paper by George M. Basford (Mem.Am.Soe.M.E.) published in 
THe Journat of The American Society of Mechanical Engineers 
for September 1917. 
film between two spirally corrugated copper tubes. 
ot 
heater of Fig. 18 and that deseribed by Mr. Basford. 


In that heater the feedwater passes in ° thin 
The 


betwee a] 


Owlnge 


ealeulation is presented as a basis comparison the 


The value of K or the conductivity of the steel tube as experi 
mented with by Clement and Garland is 48.36 B.t.u. The value 
ot K for copper as given m Marks’ handbook is 220 B.t.u. The 
conductance of the steel tube is 1.204 B.t.u. Using the same thick 
ness tor the copper tube as for the steel tube experimented with, 
the conductanee ot the tormer is (220 1.204) 48.36 5.48 
B.t.u. We can combine this conductance with that of the two 


films as established by Clement and Garland by taking the value 


shown in Fig. 20 for a water velocity of 15.75 ft. per se 


It will be observed that the curve tor the conductance ot 


water film is approximately a straight line; while the curve for 


the combined conductance of tube and film drops away as the 
velocity of the water through the tube is increased: indicat ¢ that 
the conductance of the metal in the tube is not constant for all 
veloeities. 
Reading thie Lrol the diagram, we | ‘ 
7 
1.184 B.1 
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5 15 O 505 
fis Ives thre ct clance ol the Tiie i ! tie live i ‘ en 
eloeityv oO he e Assumi I he eo inmee « he 
* r - + - > 
a4 
& 
oO ~ 
¥ ™ 
; 66 Sha 
a 
a ie n 
: * & — - 
> a _ “ 
38 a” 1 
5 t 
- ‘ 
¢ J 
n 7 ye - 
" i 34 at 
= of 7,,be , 
@ of —_— 
a - ss 
t a wt 
we > 
= a 
a x 
5 lr 
a z 
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ay - inhe i] | se with the veloeit } tj , 
yppel ube will decreas¢ \ 1 Lie eloclty i i? Same ratlo, Wwe 
have as the conductance: 
1.184 220) 
yu) L.t il 
18 36 
Combining this conductanee with that of the lm, we have 
l 
0.234 B.t.u 
l l | 


0.505 | 5.39 | 0.512 

The conduetance in B.t.u. per sq. ft. of heating surface is then 
0.234 3600 = 875, which agrees very closely with the figure 
given by Mr. Basford, or 900 B.t.u. 

Using the latter figure, we have 900/3600 = 0.25 B.t.u. eon 
ductance; substituting this value in equation above, we have fo: 
the heater of Fig. 18 with 30 lin. ft. traverse a final temperature ot 
178.05 deg. with a thermal content of 145.93 B.t.u. From the 
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British View of Standardization of Railroad Equipment 

STANI \TION OF RatpWay EQUIPMENT. A report of great 
importance made by the Advisory Couneil of the Ministry of Ri 
the Minister ot 


evidence pre sented to the Advisory Commiuttee by a number ol 


hKeconstruection It is based on 


eonstruction to 
experts and engineers of various companies, as well as memoranda 
submitted by the British Engineering Standards Association and 


the Locomotive Manutacturers’ Association. 


The 


equipment where it is possible, as, tor example, in India, but 


report 


recognizes the advantages of standardization of rail 


was 
claims that conditions in Great Britain are not suitable to its 


adoption because of the difference in structural and clearing gages 
and in tunnel dimensions. 

In the existing state of things any locomotive designed to ru 
on all the various lines would have to be a compromise and would 
not be the best possible for each particular railway system 
However, so far as the main trunk lines are concerned, the com 
mittee is informed that a reasonably efficient engine could gen 
erally be designed for use on most of them. 

The railway companies have recognized the fact that the de- 
velopment of the design has now reached the stage which allows 
of standard types being adopted when the conditions on the road 


are similar and have already begun to introduce standardization 
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to manutacture an unusually large pereer re OL their supp 
neludi locomotives, and it is considered necessar trom a b 
Css pot ot view to have the COs o rane evtior rn the ri i 
workshops thoroughly nvestivate 1) competen wid 


dependent audit. 


lhe committee also calls attention to the amount ot dead weight 
earned on British raluwayvs The tare of an S-ton car built to tl 
clearing-house regulations is 70 per cent ot the load, as aga 
the 40 to 45 per cent of the other countries 
The tollowing recommendations are also made 
1 That the standardization ot wheels, axles, wheel centers 
tires, running gear, draw gear, butting gear, bogies, brakes and 


undertrames be dealt with immediately by the Engineerimg 


Standards Committee. on which all interested, mneluding private 


builders and makers of materials, should be represented, and that 


wher such essentia parts have been standardized he adoption 
the standards should be gradually entoreed 

lr view of the ditheulties of standardizi Yr complete loco 
tives and other rolling stoek under existing ¢lreumstances, 
of the exeessive amount ot dead weight now carried on Britis 
raliwaves We recommena 

z hia 1 com! ee de 7 ) stimate the . 
conditions of struc ral wage ind clear it the British 1 
Wialvs al the Fe ae Yr ant unl mading arra i vor 
port ordet ascertain how ! , ‘ ds by 
rodues ‘l ire reduced mad a nha ( 

> hat the cost ot eonstruetior ) ocomott ~ ad 
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] ew ot the ere demand tor r¢ e stock that there v 
it e ¢lose of the war in this cou ! ind elsewhere, we feel t] 
in order to expedite deliverv and to secure productior 
lowest possible cost, standardization is very neeessary fo1 


export trad We recommend, there 
t That the consult 


ways I 


fore 


ing engineers and representatives of rail 


anced by British capital in foreign parts in the Dominions 


he brought toe ther to conter with the locomotive and wagon mat 


ufacturers in this country to what standardization ea 


be etfeeted, and that 


determing 


with a view to the possibility of effecting 


ional Committe 


Ra 
548 549, yA 


partial internat standardization, the separate 


zance of each other's investigations.” (The 


22, 1918, pp 


should take cogn 


way Gazette, vol. 29, no. 21, Nove mber 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as ¢ compat 
tive; d descriptive; e experimental; g general; h historical; 
mathematical; p practical; s statistical; ¢ theoretical. Articles « 
especial merit are rated A by the reviewer. Opinions expres 
The Editor wil 
pleased to receive inquiries for further information in connect 





are those of the reviewer, not of the Society. 


with articles reported in the Survey. 
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The Secretary's Letter 
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| , | vider | ’ ) ( 
‘ i 
ati 
P \. M. Greet Ir., 
( e Secretar e pl 
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ihe Secretary may be « wed : 
way, b Ich cases Cr MCMOCIs 
. Re oO serve ane ? any @ases, al 
e deta of the member's particular reques 
the times is forcing the whole profession to a 
) Ser ( consequently the secretary 1s gett 
r the triy 
are made of important leaders in every cily as 
I ons, and | an happy to report a general opt 
st-intormed men interrogated believed that sucl 
we might have would be short-lived and that the 
present conditions down through th depression 
upgrade of confidence and return of industria 
he completed within the year 
our largest industrial centers plans are already 
large additions to be put in as soon as weather 
~ ibor 1s now plentit 11 and business is what wo ld be 
ertheless there seems to be little idleness and wages 
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tee organizatior 


[t will be a great pleasure if I can help in some effect 
to keep the government of the Society abreast of the a 
the times The new Committee on Ai ind Orear tio 

yf an examination ot these activities the licht of prese 

developments, and I am sure t s their prog 
rood sugestions will be tortheoming 

lhe responsibilities of the Society inerease w 
and to meet them the rovernment of the Societ must 


alert and responsive. We must be prompt to adopt new 
vhen they appear promising, and should not e ft 
the old ones when the have hecome obsol 
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The Cleveland Plan of Engineering Cooperation 
AST WEEK the 


I 4 Mechanical Ey 


of far-reaching importance. 


The 


gineers took favorable action upon a procedure 


Council of American Society ot 


In effect, the purpose of the Couneil 


s to practically Carry forward what has long been well nigh it 
men tor the 
While the 


huslasts may 


not indeed a wholly universal desire among technical 


unity of the entire engineering 


rar 


prolessio 


present cautious step does not g@o as as some ent 


desire, it is nevertheless a decided move in the right direction. 
The Couneil by unanimous vote recorded its willingness to ente1 
i arrangement with the Cleveland Engineering Society whereby 


Olt membe rship of mechanieal engineers, duly qualified accora 


to the respective requirements of the societies, could be et 


Lostered There would be 


ot the dues between the two societies, a reduction of SD 


between the two organizations 
divislol 
total amount now paid by the active or 
to both lhis t! 


hough not 
enough to be deemed a serious crippling of the receipts when first 


being made in the associate 


meme r ie longing bodies. laure 


sul, 


applied, would, it 1s contide) tly believed, be suttiex ntly attractive 


both who are 


to bring into societies Inany met anical engineers 
at present members ot but one or perhaps neither of the two 
bodies. 

The plan further contemplates that members of The Americar 
Society of Mechanical Engineers may join the Cleveland En 
rineering Society without the payment of an entrance fee. On 


Cleveland 
Mechan 


usual 


the 
Engineering Society may join The American Society ot 
the 


the difference between the en 


other har d, those who are already members of the 


ical Engineers election in and 


atter application and 


well-known way—by payment ot 

¢ Society and the initiation 
Mechanical Engineers 
Mechanical 


not members of either society but applying tor joint membership 


trance tee of the Cleveland Engineering 
The 


particular 


tee ot American Society ot tor the 


gerade of membership sought. engineers 
entrance or initiation fee of $25; $18 of this going to 


Mechanieal the 


Society. Briefly, the foregoing is the 


will pay an 
The Americ¢an 


Cleveland 


Society of Engineers and $7 to 
Kngineering 
tentative proposition adopted in principle by the governing boards 
of both societies and each is pledged to put it into experimental 
operation at the earliest practicable date. 
For several reasons the plan could not well be given a mor 

Prominent officials of the national societies, and 


Meechanieal En 


e heartily approved ot the engineer's being an active 


AUSPIeLoOUs test, 


particularly those of The American Society o 
oineers, hav 


foree in publie affairs, that all technically trained men should 


unitedly serve the respective communities where they reside, as 
well as take an earnest helpful interest in national problems. Co 
Operating as engineers, no matter whether their specialties are 
mechanical or electrical or civil or mining or metallurgical or ot 


ny other field of technical enterprise, they should, as it has often 
been ureed, repay in public service whatever is possible of their 
educational obligations. 

Cleveland offers an excellent opportunity to test out the idea in 


There the 


strong in numbers, something over 1200. 


local engineering 
It main 
tains all the facilities of a club, is open every weekday, has regular 


a very definite and distinetive style. 
society is very 
and frequent meetings for all branches of the engineering profes 
sions, keeps a critical eye upon all local transactions of conse 
quence to engineers and energetically works in team style with the 
Cleveland Chamber of Commerce and with other leading civic 
lorees. 

One naturally assumes that such a plan may easily lead to other 
and similar arrangements between national as well as loeal en 
gineering societies. Certainly the expense in fees and dues does 
prevent many a young engineer from receiving the benefits of 
membership in several societies, no matter how well he may be 
qualified im all other There is the additional 


prospect that this plan evolved by the Cleveland engineers may do 


respects. also 
much toward the institution of similar local bodies elsewhere, and 
these operating under the above plan with one or more of the na- 
tional societies of engineers. So promising is the project that 
we hope for it an abundant measure of success. 
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Progress of the Screw Thread Commission 


NHE Serew Thread Commission, which was appointed by the 
Secretary of Commerce on September 21, 1919, tor a period 


of six months, is gradually bringing its work to a close The p 
pose ot the Commission as detined in Seetion 2 ot the Aet ot 
{ ongress which led to the Commission's appoint ent “to ascel 
tain and establish standards for serew threads Nec rily, suel 

important matter presents problems which must bi wed 
an extremely broad manner and originates quest ; vol 
alike the user, the manutacturers, the tool and wage ier, Lhose 
engaged in international and export trade; anid 1 ted extent 
the distributer of serew-thread products 

lhe members ot the Commission have cor eres hemselves 
udiciary in their position and have endeavored impartially to 
secure the best information possible trom all classes of people 
from those skilled in the manutacture of screw s and wl 
have accumulated experience; those experienc n the handln 
and use of manufactured products; those interest rol he a 
deme port, and especially those imterest ‘ ren 
relating to specifications These elements are alw present and 
the Commussio has endeavored to obtain tl} aL tormatio 
possible from engineers and 1 ifacture ‘ u! 
classes. ' 

Che first step in colleeting Iniormation was te rmuilate a se 
of questions thoroughly covering the subject and tor tl purpo 
the Commission held three committee meetings September 1918 
LWo committee meet rs and two publie meeth lor the purpo 
of hearing testimony during October 1918, s ) ee mee 
ngs and three public meetings for the purpose of hearing 
mony during November 1918, and four committee meetings du 
December 1918.) During January 1918 eleven cor ttee meeting 
wert held. Q)) Jar in i) ind 2lsthe C0 ees ¢ 
pitches, classification, gaging and terminology pre red their tin 
reports On the tollowing day the Commission was dressed b 
KF. G. Echols, Chairman, Tap and Die Manutacturers’ Associatio 
on Tap Tolerances The reports ot the sub-committees were 
submitted to the Commission as a whole and a sted b he 
Commission decided that these reports shoul wv correlated ar 


combined into one final report and then submitted to its 


member 
Kinal reports are to be considered at a meeting t the ( 


ommisslo! 


on February 17 and then made public. 


Over 500 communications have been received from manufactur 
ers and engineers who are interested in serew-thread standard 
tion. The Commission, during the taking of testimony in tl 
different elties, Was much impressed by the trankness and 


all concerned, and by the facilities offered fo 


est displayed by 


obtaining information The Commissio1 unulated a larg: 


ais af 


amount of information on practice relating 


o <CTeCWw bolts r 


various forms of thread, on machine screws, on threads for hi 


couplings, brass tubing, and on pipe threads. In addition to tl 
it has been called upon to decide upon the elassitication to be pre 
vided for and the terminology; questions as to the basis for 
screw and nut; and tolerances for various forms of fit A ere: 
deal of interest is involved in these questions, view of the i 
portant considerations which arise in relation ‘o the ercha 
ability of one part with another. 

The Commission having heard testimony and collected ¢ 


covering these matters, is now considering its recommendatio 


which it is hoped to make public early in February; and the pub 


meeting which is to be ealled is for the purpose of finding whet! 


these recommendations meet the requirements of the 


industry 


John Fritz Medal Awarded to General Goetha!s 


The John Fritz Medal Board of Award Committee compos 


of representatives of the Societies of Civil, Mining, Meechani 
and Electrical Engineers, held their annual meeting for 1919 
the Engineers’ Club, New York, Friday evening, January 17, : 
awarded their gold medal to Major-General George 
the builder of the Panama Canal. 

The medal has previously been awarded to John Fritz, of Be 


W. Goeth: 
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\nnual Report of Library Board Clemens Herschel presented a collection o 
ney publish 1) hi al ) i! 
§ ge: Library Board of the Engineering Societies Librarv, bf? Oy ein 
which collection embraces the libraries of The American S« contributions to engineeril 
Civil Engineers, The American Society of Mechanical Three 1 » Sock 
he I — | 1 tT ( ( | neers I 
I \merie: | ii . Ie CLril i | tril mericatr Society of Civ Ene ‘ 3. } \ . . | 
\merican Institute of Mining Engineers, and is maintained Mir » Engineers and The American Soci of Me 
ie ont MOUPrary Ol the l nited Engineering society, uas J ist rineers. The Hirst and last ot these are compi1ied bD 
" 1 lr + 4 . OTR 
annual report lor 1918. societies, the remaining one bv ! Service B ( \ 
1 hie 0 tor LOLS eonsist yt: : 
| ard Lor l l ( nsl ed OL: tee is now considering the possibility of consolidat the pre r 
Edward D. Adams Richard Khuen, Jr. tion of two or more of these, under the direction of the Lib 


B. A. Behrend Walter M. MeFarland Such a consolidation of effort would permit the tield to be covered 
William N. Best Calvin W. Rice more carefully without increased expense, would te! 

Harrison W. Craver Lewis D. Rights ardize the methods used and would form an impo1 

Alfred D. Flinn Samuel Sheldon the realization of a complete, permanently established index 
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Notes 


( ‘ouncil 


Mi ING ot the Couneil was held in rooms of the 
A si on Friday, January 17, 1919. There were present: 
M. kb. Cooley, President, in the chair, H. B. Sargent, F. O. Wells, 
Spen Miller, F. R. Low, R. H. Fernald, C. L. Neweomb, John 
A.S ( s. Russ Richards, D. Robert Yarnall, John Hunter, 
| N. H : \. Brashear, Ambrose Swasey, Wm. H. Wiley, 
1 _G \. Orrok. ¢ urn Publication Committee, S. D. 
( r / hip Comn W. E. Svme Chair 

) Calvin W ice 
( S. Carman, R. LL. Clegg at . 
{ ~ ? 
SPECIAL ORDERS 
Joint Membership. Messrs. Carman, Clegg and Herron, mem- 


bers of the Cleveland Local Section, presented a proposed plan ot 
joint membership in the Cleveland Engineering Society and this 
Society, with combination initiation fees and dues. Atter diseus- 
sion in which practically all the members present participated, the 
following resolutions were passed: 

Be It Resotvep: That the Council of The American Society ot 
Mechanical Engineers approve in principle the cooperative plan 
of affiliation of the Cleveland Local Section with the Cleveland 
Engineering Society as presented to the Council January 17, 1919, 
by the three Am. Soc. M. KE. delegates from Cleveland, invited by 
the December Council. 

Be Iv Furruer Resotvep: That the matter be referred to the 
Committee on Loeal Sections and that this Committee be directed 
to prepare and propose an amendment to the Committee on Con- 
stitution and By-Laws for the general plan for such affiliation to 
all sections. 

Be Ir FurtHer Resotvep: That the Committee on Local Sece- 
tions be granted a special appropriation for one year's trial of 
the proposed plan, if in the opinion of the legal counsel of the 


Society such action ean be taken without violating the Constitu- 
tion and By-Laws of the Society. 
EXECUTIVE COMMITTEE 
lhe President announced the constitution of the Executive Com- 
mittee as follows: M. I. Cooley, President, Chairman officio, 


Chas. T. Main, Ira N. Hollis, John Hunter, D. S. Jacobus, Henry 


B Saroe 


~ ING COMMITTEES OF ADMINISTRATION 


mmittee. 


The President announced the appointment 
Dow to serve for five years and reported the election 


finance ¢ 


ot Alexander 


of W. E. Svmons as Chairman of the Committee. 

Veeti) id Program Committee. The date of the Spring 
Meeting Detroit was approved. The meeting will be held June 
17-20, 1919. 

Wm. A. Viall, Chairman, F. H. Colvin, A. J. Gifford, J. N. 


Heald were approved on the Sub-Committee on Machine Shop 
Practice. 

Publication and Papers Committee. 
the reappointment of Geo. A. Orrok. 


The President announced 


Membership Committee. The President announced the reap- 
pointment of Hosea Webster. 
Constitution and By-Laws Committee. The President an- 


nounced the reappointment of James E. Sague. 
Local Sections Committee. The President announced the ap- 
pointment of Sumner B. Ely. 

Mr. Yarnall presented a petition from the members of the So- 
ciety in Washington, D. C., for the formation of a Local Section, 
which was approved. 

The Seeretary gave an oral report of his visit to the mid-western 
Sections during the month of January, on which he had been ac- 
companied by Prof. A. M. Greene, Jr., Chairman of the Research 
Committee, who had presented the plans of the Research Com- 
mittee. 
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STANDING CoMM . 

L rary ( mimittee., The Preside a ounced the reappount 
ment of Jesse M. Smith. The annual report of the Library Bo 
ot the United Engi eering Societies was received 

Research ¢ mmillee. Che Preside no eed | renkppy 
ment of R. J. S. Pigo 

Standardiza n | ‘ 
pointmel ol \\ ~ 0 

i” = ( 

B er { min Interp \ 

2905-207 of tl Boiler Code wer pp 
S CIAL (OM 

Industrial Relation The Preside ) ‘ 1) 
ment ot the following Committee on Indust il Relation 
preliminary study to 

a The advisability of establishing a permanent com 
relations between employer and employee; 

b The best method ot encouraging our membership to 
their high duty in that field for which their training and a¢ : 
should fit them: 

A. W. Burchard, Chairma) 

J. W. Lieb H. D. Sharpe 
M. W. Alexande: Chas. Cheney 
Frank A. Scott W. H. Manss 

Stude nt Branches. The President al ouneed the appo | 
of Ira N. Hollis as Act ng Chairmai 

AP 2 rMENTS 1 ‘ = 3 

Tellers of Rlection. J H Lawre fe ( trmai Ma ( s H 
ton, R. K. MaeMaster. 

American Association for Lava ) ‘ ’ lo 


A. Brashear and W. B. 


Engineering Institute of Canada. Annual meeting in Februa 


Gregory. 


of the Engineering Institute of Can: 
President. 

Washington Award, Weste 
Brush. 

Welding Committee, Ss. Shi} pu Board. F. L. Fairbanks 


The report from Mr. Fairbanks recommending that the Soci 
represented in the new association of this committee to cont 
its work in research, was received. 

U. S. Bureau of Standar Wm. A. Viall. J. W. { pp and ¢ 


M. Hansen, as Honorary Vice-Presidents to represent the So 


at a recent conterence called In W as! ingtor Ol the SUD eC 


standardization of industrial safety codes 


APPOINTMENTS BY CO 


The term of service of W. | M 
Goss was changed to three years to comply with the by-laws o 


Enaginecring Foundation. 
{ ] 


the United Engineering Society. 

National Harbors Congress. Wm. H. Wile: 
Honorary Vice-President to represent the Society at the Nationa 
Rivers and Harbors Congress, Washington, D 
to 7. 


Rivers and 


C., Feb uary 


Adjournment was taken to meet Friday, February 21, at 
and hour to be determined by the President. 
Cauvin W. Rice, 


Secretary 


Pub 
Works of Detroit, Mich., on the proposed bridge to connect Bi 

Isle, the beautiful park and playground of Detroit, with the cit 
to facilitate transportation to and from Belle Isle. 
contains many diagrams and illustrations. 


An elaborate report has been issued by the Board of 


This rep 
It was prepared 


a consulting board appointed for the purpose, of which M. | 
Cooley, President of the Society for the current year, is chairma 
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Grovernment Action on Recommendations of 


(‘ommiuttee on Standardization of Gages , . 


ry Hew sessived ty the Chessman of the Societe , O 
| Standardization of Gages from the Director o OO 





] ‘ . ’ { 
) i rhe | | i 
(; ‘ ) 
1) J | 
oul ) 
| 
\ , 
(} 
Pur J 18. oe 
I} 
i 
I ( I) \ _ 
g Sig ( 
‘ ee (rag ind Sta i ~~ \ s ) 
M nical |] £ rag ~ 
' vie vill plete e Sig ( I S g 
sila : he Inspection force be ‘ : e 
i f na : oer reece . Ss lv evening e S 
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I ] N l na 1ivise as wv el rt st Wing ft 
1 | Ordnance Dep t nt e« mitted practica ‘ i ft gazes had beer in i ‘ Det 
gage ind also a co lerable number of inspe« n gag f sa to ike 1] » 12 copies of tl | I i 
the Bureau of Standards in Washington. The O a De- gages t d for the O ince Department ) ‘ 
ent has further cotperated with the Bureau of Standards in een supplied to gage manufact t 
g it a central point for the storage and dispatch of gages, 4eS, 2 copies to the Inspection D p 
irrangement t it of gages to Ar Inspector ent Division, or py to the Pro D 
t turing ts having Government munit g Engineer x Divis ul 
i bet £ ta itate l i her . H ¢ } } n ¢ 
t i f Standa sa gage to ‘ i v ’ i reve ? 
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y verseas by rrit e M r Trans} Div I | Ss. A r 
; S RB Standards has also suy ft Sig ( 
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| the n witl e l) g¢ G | 
: copme ol ent = £ g e B 
CKS Similar t » gig gag 
F “te rf , ing al 500) g I; ne 0) o vere ? 
flat parallelism at e wv OOOO.) g I ter, Ni. } ind over 600 
ibout 50 sets of gages v be ‘ r Phila 
r gy s gag 
M t Div Quartermaster D 
ind ce tion practica il Ne ) . : 
P er gage These gages ha he« yr'e LOIS \ “2 
ia eq d directly to inufacture x M 19 
fey t eks and t I k pa J 2} 1 
the Sigr Corps which was afterwards organized Ju F ; 
L f Aireraft Production submitted a number of t \ se 





1 





es tor test at the Bureau of Standard 


ically no gages have been submitted from this bra 
1, 1918 as the Bureau of Aircraft Production establis I) 
aboratory in New York in collaboration with the Brit 


ZZ 
efore they had any inspection facilities of thei Ucton siecle anes + n 


° ‘ rith ere ‘ > ‘ re ‘ 
Nav Department has codperated with | Bureau « With ref a 
ting the methods used for measur gages the following ligures i I tro the t the @) 


Department are submitte 





» the extent of invest 
g he Bureau and in securing technical advice and infort 
r gaging problems. The Bureau of Standards was asked Approved ...... coceece y 
he measuring machine at the Naval Gun Factory at Rejected .... coset reeseees , Li 
gt ». © The measuring machine referred to is. the Measurement dimensions porte . . tees . i? 
h all naval guns are manufactured Practically no 1 // any branches ] heer 


el ibmitted f netual measurement \ ‘ Navy Bri: eh (;age Sector ‘ 
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City was opened April 15, 1918 and includes at the present time a 


complete gage esting equipme nt with about 2d persons The 














g Branch 
Gage Section at Cleveland was opened July 1, 1918 and includes a 
complete gage testing equipment and, until recently. a personnel of 
6G to S persons The Bridgeport Branch Gage Section was opened 
August 20, 1918, at the request of the Ordnance Department. Ther 
is available in this branch a complete gage testing equipment at 
working foree of 6 peopl Both the New York Branch and Cleveland 
Branch were initiated by this Bureau and have been we supported 
il n apparent need, These Branch Laborat s 
ganized mainly fo the purpose of taking care of the tes 0 gages 
needed for exigency purposes, such as inspection gages and working 
gages being secured by Government contractors and needed f 
I ntenance of production. The inspection of master gages ordere 
Government departments has been taken care of in practic 
ill cases e Laboratory in Washington it ‘ it ft B 
Laboratories y ld not be congested with this w 1 tl 
ft Ir functioning 
y Tle ha ] R ( t hee 1] t handle ( ! iI 
g de ] Fi / ( con and ( 
/ } ; ce ike 
Iivery effort has been made to rend prompt service 
f gages s itte In many cases where gages were rg de 
gages have been received, tested and tl report mailed 
day he average time of test for the gages submitte eB 
of Standards and Branch Laboratories has been 31. days In sor 
cases, particularly large shipments of gages have been hy 
for a period of about 2 weeks but the delays in this eas ive 
all been due to the fact that drawings were not vallable for the 
examination of the gages, and very often gages ive beer | 
without definite shipping instructions as to their disposal, or with 
information lacking as to the souree of the Ss nature f } 
test required 
G During the reconstruction period and during peace conditions fol 
lowing. what prospect is there of having the surea of Standards 
d its branches continue in this work so as t ea conti 
nent to tmerican industry? 
The Bureau of Standards which is a h of e Depa ! 
of Commerce is a permanent institution organized fe the deve 
ent, construction, maintenance and custody of st: Is « ea ‘ 
ments, performance and practice. There is no reason why _ the 
facilities in a way of gage testing and scientific staff. made availabk 
by war conditions, should not be continued to a large extent for 
the benefit to American industry during the reconstruction period 


and indefinitely thereafter. In the work of test and certification of 
gages during the war, an immenss data and informatio: 
umulated, which the Bureau intends to make 
manufacturers in the way of publications, 
technical papers. 

b It is believed that 
Government eontraects, come to realize the advantages of interchange 
where production is large and that the 
gages and measuring tools will exceed many 


amount ot 
has been ac available 


uagazine articles and 


manufactures have n the execution of 


‘ ] ’ ‘ if 1 
able mManutacture 


times tl lemand fo 


this material before the war 


ENGINEERING 
A Department Conducted by 


What 


Committee of the 
several 


Will You Do ” 
A.S.M.E. has 


activities and 


Research! 


VHE Research 
to inaugurate 


of the membership of the Society in this work. 


deeded 
asks the assistance 

The research of the last four years in the countries of our Allies 
and al home has be n able to eircumvent the he llish device Ss ol the 


Hun. 


neer has developed methods of detection, method of manutaecture. 


The work of the layman, the pure scientist and the engi 
processes and devices which were never t! ought of before. Many 
have started the solution of special problems which by a further 
extension made general. 


may be Some have started problems 


which have been discontinued now that the active fighting has 
ceased, and these by a little more work could become ot 
value. 


great 


In many laboratories of our technical schools and universities 
and of our large industries and of our private investigators there 
have been research problems worked out which have never been 
published for one reason or another, and these would be of great 
value to the profession if announced. 

The equipment of some laboratories is especially fitted for a 
definite kind of research, and if this were known, problems of 
the nature fitted for the equipment would come naturally to these 
laboratories, while other problems would go to other laboratories. 
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( Up to this time the ene 


and where these investigations are being made. 


g x ea 
of Standards has been devoted mainly to the ertifieation 
of gages. However, it is planned to use the tech taff for the 
collection of information and data on the persue i proble 
manufacturers; for the carrving out of experiment nad gation 
on such problems as the design, manufacture and a gag 
and for research work in the development « ! { ehar 
methods of test, and for the organization of 
pieces’ of ippara S ere i shop ‘ l (; ~ the 
I en o Star il should be iin ed f t 

isiol ) em tandards ! wing « t 
gage vari sizes of ndard gag decided Nationa 
Screw Thread ( ' and othe fort f } 
] thre ‘ ~ Wi b 1 exe t 
th dey spore ’ \ il d forms f 

il i birnt if ‘ e nna { ‘ er r ‘ 

, roduel rae as thre l gr gn ¢ 

It ' ] ' ince ‘ 
Branch Gage S e | t Engineering S | y 
New Y ( \ | Dranch Gage Se um) out |’ lt if 

g ' ( i Ooh sery 1 t ‘ Ly 9 
ava ble j t ii Labor i ind | 
Wasl g t es g I ert r 

inuf ‘ , e! fay il fe \\ t 

I itt ‘ I Tt Tor ‘ est vAL 
Bureau ) ‘ irges < ‘ ‘ 

‘ wo te ed partie II ‘ v ‘ 
per nts are nducted, the 1 be of we 
facture » fee arged Phe ntinua N \ 
Branch l the Cl Bra erve 1] 

techni iff ' ? t t i 
f the irious I hods nd COS ippara t 
I he DBurea f St lard ‘ xplaine 

mula ring ‘ s 7 ‘ if es W 
vith which manufac s can 2 aha r 
Standart int I il yp ‘ g } 6) 

Che 5s i the stio } 
ti l Iye B rea ‘ Star i \W N 
\ KC i ¢ i A dlepe irg 
by manufacturers and by the general s g 
An appropriation of S150,.0Q00 has been 1 ‘ ( “ ‘ 
operation of the Gage Section for the fisea eal g J eo, 1920 
and the work of the Gage Section for the « v 
depend, of course, upon whether or not th 
available 

If additional in ma ! B ed ( I 
be pleased to hay prepared ch articlk f 
require It oe s to me that i g I \ ( 

Oo raus t part ofr ot tl I iferia pre rite t 
tk hin i 1 PSS ) nublient I I 
8 n is take 

Re f 

Wa mgztor l) ( ) 

Janu y 3. 1919 
r RESEARCH 

4 ‘ 
I Bud 4A 
) 7 a m ’ . 7 ’ . Dy 

the Research Committee of the A. S. M. E. 

Phe knowlede oO the equlporne tis theretore o | ( 
kor this reason a survey ol labor ilo! Lie ‘ “ 0 0 
‘ ] } 

rv should be made, 

Many problems are arising each day ton esearch 
formation is needed. This information is required by those w 
have equipment and staffs for research, and for such the Resear 
Committee cannot do much, but there are many engineer ul 
manufacturers who are not in a position to undertake the inv 
ration because they lack investigators and apparatus. The pn 
lems of such persons should be stated so that those prepare: 
undertake them can be brought in contact w hose who ne 
the data from the investigation. 

These are the conditions at present, and to meet th the h 
search Committee has made the followin O plat . 

1 Research in Progress The Committee desires the meml 
of the Society, the manutacturers who maintan aboratories, 
directors of private laboratories and college laboratories and 
directors ol experiment stations to report to the Committee 
researeh problems on which work ls being done | ‘ subject 
these investigations will then be published in MecHanicat | 
NEERING. The Committee will give case numbers to these inv 
gations and cross-reference them on a ecard index. In this 
it is hoped that the profession will know what work is being dé 
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a ( Resear lhe Committee desires that results of 9 Bib rrapl Kor thos il yr researc bibliograp 
investigation be sent to them tor publication in MrCHANICAL will be prepared by the Societ he scope of th 
I;NGINEERING, The Journal of The American Society of Mechan is such that the Couneil of the A.S.M.E., on recommen: ) 
i@al Ky wrineers It the inve stigation is best presented in an article, the Research Comn tlee, approves (on approva 1) the 
it will be advisable to so give it The Committee believes that mittee the request will be made of the Couneil ‘ he biblio 
here are many investigations ot a restricted nature which, whilk rapt prepared \ copy ot this will be loaned to the pe 

warrant. t paper, should be reported in a concise statement beginning the research for a proper perio da ( ‘ 
( re ] ‘ h eurves or table ind it is the wis of the Cor L notice o the bib rapl il appear M I 
tee that our members cooperate sending in this intormatior | ) i ‘ ! nterested 1 hor 

hese results w be numbered in some way for reference so that copies of the bibliograp!] for a penod ot tw weel | 

av be able to obtain the intormation rapidly vav three or four « on copies mav he deo rr 
> | B ‘ f It = asked by the Committee that original and the earb eon \ hy 4 or } ere 
| r" irch proble 0 vhich they desire informatie brar ‘ ‘ ey eer Societ is iI 
oO possible Mish the problem will commu hy ‘ eC eX rary ¢ | | ~ 
epi nd tl \ ” proper presented in Mrecn eS chnies rari e world 
I proper equipped probler on whi te ( ( ‘ 
1 ore r ti verson desir r ( , } ‘ 
> , ped b Y l 
‘ { ‘ ‘ el 0 
{ ) ‘ ' YT , 
hee ’ ( 
‘ sa | , ' 
| , ; 
visu (} 





’ , a ‘ , ro , ) ‘ ’ a fh , oT 
NEWS OF OTHER SOCIETIES 
“ 4 4 \ » 4 4b 
American Institute of Electrical Engineers \ 
\ e A | ot El | ; : habe n¢ os Mig 
‘ rs T¢ rar { eT ~ 
| PP] Socret 
4 ; 
. \ \| (} (3 , () _ ( : . : : . ; 
SEM LELE, ? 
~*~ el ’ . . 
0 . emp (MOM rer s P men. were 
a ( 
Laood | mT nto ' ‘ equ alent ' 5.700.000 ’ 
Novemb \t s date e At 
. \ ) 
I; \I ‘ 17 O00 a 
. " Simi 
hoat N¢ 1} 1) , 
400 equipped wit! hree Lib 
Ti SS10Dl¢ 0 ne estab ( 
( i yore i a) i rece! 
1] 1 \ Rockawav Beach, N. Y., « 
, , or tlie rst passer el l ere 
e'VE t 10.000 9) per oO | ‘ Y 
oV Vil . 
est ‘ ‘ | ro ire rol we . 4 
‘ Drath oOptall Sp let I : . 
; : oO 1 es hou Ove her ( 
( (rene! s el declared tha behing ‘ Fs i 
‘ ot Nove Del l There was mobili 4 1! Lie : ws 
had " “- 0 25 000 Prey ’ ons re now der \ ta 3} 
~ eS Al madustrial arm ot about oo eonecerns ana 
obser itions treo? ~ 1) ol tive ~t oP alo r the 1) 
Ons employing more than ZOO.000 men and womer 
Serence and Research Division of the Signal Corps at the ™— 
he beginning of the armistice had in progress sixty-four , = > es . , 
he said Among the work completed was the desiening American society ol ( vil Engineers 
elopment of a new and mmproved venturi pitot tube tor The 66tl annual meeting of t \merieal Sociel ‘ ( 
t determination of air speed, Kneineers was held January 15 and 16, in the FE S 
stactory progress made with the vacuum tube has re eties Building 
edu new type of military unit known as a voice-commanded \s a rule at the annual meetings of the American Soci 
ron, which is directed by the commander in any manner Civil Engineers only business matters are transacted and address 
red by voice, thus enormously increasing the squadron’s ef of a general nature presented, but not strictly technical papers 
s a military machine This meeting was no exception in this respect 
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Mr. | ivette Sal iel Curtis, of Boston, was elected president ol 
e society for the coming year 
\ subject which evoked considerable interest and resulted in 
! ! rn SIV ad pted resolution was the matter of the 
- vy dismiss about 350 engineer employees of the Pubhe 
Serviee Cor ssion for the First District of the State of New 
rk The Bre I Engineers’ Club pres ted to the Board 
Directors series of resolutions which vigorously protested 
rainst this act, as being both unfair to the men de prived of their 
bs and habl cripple the engineering activities of the Pubhe 
Si ce Commission, which at the present time has on its hands 
e important work dealing with the construction of the great 
transportation system of New York City. 
[his matter is already under consideration by the Engineering 
Council, and the American Society of Civil Engineers went on 


resolutions of the Brooklyn Engineers’ 


interest to the entire 


Society 


Another matter ot! engineering profession 


the 
went on record as favoring 


brought u resolution offered by 
S. Buek. 


pohey by which t 


Was ) 


In thi 


In 
the 
he Government would undertake at the present 


I> 
nh. Case 


society 


time extensive public works so as to reduce, or, if possible, 


inemployment threatening this country dur 


the 


entirely prevent the 


ing the of industries from the war basis to the 


transition 
peace basis. 
R. C 


with the 


Marshall, Jr., presented an extensive address 
ol 
eantonments and.the organization which permitted having this vast 


Brig.-Gen. 


aling many difficulties involved in the construction 
the comparatively brief space of 90 days under 
the course of this address General Marshall 
the War Department has shown that 


it had to deal with one great united engineering soclety repre 


vork earried cut 3 
In 


expert ce 


conditions. 


stated that the 


war 


} 
Ol 


senting the entire profession instead of as at present with 19 
ndependent organizations, the task of the War Department would 
e been materially hghtened in several ways. 


HELIUM FROM NATURAL GAS 


(Continued from page 158) 


recounting his experiences and discussing the general theory of the 
subject, is intensely interesting. 

By use of an expansion engine, Claude was able to drop the 
initial gas pressure to from 400 to 600 lb. per sq. in., or even lower 
in 
At these pressures the effect depended upon by the Linde system 


some of the larger units recently erected for air separation. 
practically disappears so that, in practice, the Claude system 
works essentially on a wholly new principle rather than by the 
superposition of this upon that of the Linde process. 

However, as Claude confined himself to one expansion engine, 
it was necessary for him, with his moderate initial pressure, to 
locate the engine’s gas intake at a level in his interchanger suf- 
ficiently low so that the exhaust would reach the lowest tempera 
ture desired in the system and still be able to absorb quite an 
appreciable amount of heat at this temperature. 

With the one engine taking its gas from the incoming side ot 
the U, it 


h is also evident that for efficient liquefaction only a part 
of the 


ores 


= ¢ 


is can be expanded through the engine, for, if liquefaction 
The 
remainder of the gas must, therefore, be retained under pressure 
n the U 


the 
both legs of 

to leg D 1 
rapidly drops st 


Here it 


nove 


takes place in its evlinders, expansion to that extent is lost. 
and cooled down and liquefied by heat exchange with 
» expanded gas returning as indicated by the spiral line around 
the | let 


rough the throttle and there under the lower pressure 


The gas after liquefaction in leg A 


Is 


ill further in temperature by its own evaporation. 


undergoes fractional distillation as already 


f xplained 


JEFFERIES-NORTON SYSTEM 


Coming finally to the Jefferies-Norton system, Fig. 6, it will be 


noted that this differs from the Clande in at least three important 


points, \ 


, vit: 
1 The system employs more than one engine (in the illustration 


three AL, BE and CE), each working through a different 


tem- 


this mpound, having a high- and a low 


ENGINEERING \Mo™ 
perature range. The number of these temperature st ends 
upon conditions, increasing with the total range o rature 
to be covered and also wit] decreasing ital press re iloved 

2 The pressure in the outgoing leg of the U is only e1 lowe! 
than in the incoming leg to allow tor proper cont low 
unavoidable friction, head of liquid 1 he s he 
like. 

3 The engines work upon the erases altel hen qu 
distillation P t} Is permitting all the was to he so treates | 
lv, this also insures freedom from easily frozen imput nter 

4 \ 
, 
™ 
4 
cp} 
4 
') 
ae 
Fic. 6 JEFFERIES-NORTON Syst 
ing the engine valve chambers and cylinders and un ‘ 
greatly simplifies the whole problem of initial purificea 


vas to be treated. Engine C corre Spor ds ina way to Claude 's one 


engine system but as the initial pressure used 
in the Claude, 


on account of its greater efficieney, be much less thi 


the temperature range over which this engine works w 
less than in the former. Since, when expanding a given weight ot 
cas between two definite pressures, the work obtainabl rol 
and consequently the number of calories its expansior eX 
tract from the system) is greater the higher its temperature, 
engine A will extract the most heat from the system al elive 
the most power to the crankshatt per unit ol gas used ar rit 
C the least, which still further emphasizes the importa th 
development. 

Rough analogies, though suggestive, are often danger O a 


curacy in scientific and technical explanations but wit 
any great stress upon it, the following may here be 
this 
amount oO 


of these 


those not especially familiar with subject. It was pointe 


out at the start that 
effort which has to be expended 


a considerable the retrigeratiy 


nm any processes 
remove the heat which, despite the best insulation we car put o! 


Ne W 1 


the apparatus, still leaks in from without. this sense 
expansion engines of the last two processes may be thought o 
engaged partly in pumping out this heat from the refrigerate 
system back to the outside, much as mine pumps are kept b 
pumping out the water which leaks into a mine. Just as wat 
may be coming in at various levels in the mine so heat is leakn 
into parts of the system at all levels of temperaturs The o 
engine of the Claude system is analogous to the mine wit! si 
pumping station at the very bottom where all water ring 
any part of the mine is allowed to drain clear to the bottom 


is then all pumped from there to the surface, while the Jefferi 
Norton system is analogous to the installation o 
different 


pumped out over the shorter lifts, thus saving powe1 


I sever: }) 


the upp tls 


stations at levels so that water frem 


he really salient feature brought out in these « Mis 
perhaps the progressive approach toward the idea e1 
dynamic reversibility and the high degree to whicl 
filled in the basie principles of the last system. There 


other interesting and important features both in the theoret 
aspect of the cycle employed and in the details of 1 1a 
rf the 


space permitted, but I fear I am already overste pping 1 sO 


construction « plant at Petrolia which might be giv 


bounds in this particular. 


























AMONG THE LOCAL SECTIONS 


chnie Ins ( ttendu met e Si | 
‘ ‘ ] r « } e Noel bu more Y ‘ ’ ( ( 
, hey \ ‘ ; on 
{ ( Section mee ( \\ Oo 
( \\ 1c , here ‘ , Rese ( 
I \ o se ( ! ‘ 
S the sp hie to Phnladely ( ) Cle Sec 
Det Chic l ers of Illin und J nap 
At Detre President Cor ie the principa e A.S.M.1 ( 


‘ aid ere \ ~ 1) ead neach } we snow ! ) cor ‘ ) re I Oo! tq 1) { 
prospec oO pene I onee more devote ! l ) ‘ ‘ ( 
‘ ona a Ci We re on receord Le! OY ) { { 
} rine! \ ( il ristie OL mal ! rit na men me ( ‘ l I ( mechani ‘ 
had never betore nown each other, thus direct] promoting ilered to the director o e Conversion Sé 
( ¢ of brotherhood which is so essential and one o he stres Boar Oo tl Alaba M () 


he Neeretar W eontinue to vo out among the Sections, ox e Soret than \ in ¢ dence hetore c 
heast in Februarv and northeast and southwest in Mare} 


ANNUAL MEETING CONFERENCE City Hall but has now been increased to a 25-n 3 
OF SECTIONS’ DELEGATES te Poe ee ee cs 


Ne Yor , December 1, 1918 bership materia ane we Pt 1] tL tnere ire lu é 


xtracts from Reports Rendered by the Delegates 


ite (; ( ” The Seere t ippomted “F P , , 
(" her etore the Legisla er rried or ost entire etter ro 
he matter « ae he adoption ¢ e A.S.M.E. Boile a4 ead o , , . 
have held two mec this tall, and at the October meeting or acquainted with the p e 
| ‘ pres ‘ he Code and offers Seve] { . Arthur ] Rice C ” W 
‘ es oware he matter of seeur ‘ sjefine ir he ree? ey ey 
L.S.MI (‘ode he Leg iture « (eo erviee, applicants ere 0 
wanbin ( necial Committee of thre where to eanaien ond entinevatio he : ' 
embe! wT ! e done active worl ind oul , an huildir , e hlishes n Ch} 
rarely miss at pportunitv to spree he «doetrine ot 
( Pro i 2 Jenkins, Member ‘ 
rship in the Society Lhe general attitude, however, is on¢ ; 
, } , P aes [A ‘ Papers ) ‘ eT re il nteres 
SCTVALISM, SCCKING quaity rathe r than quan 1L\ . . 
: : : . . nd I with lanter slice re reterable to tho 
mublie aetivilies we have cooperated with the Resources and | 
. . . ‘ nve reco ernatle ! ~ F 
on Section of the War Industries Board through th 
, , 7 ‘ ( ! ture l ‘ itor 
Committee on Readjustment on War Industries lh 
ro TY n abstrac 
there is also an Engimmeering Committee appointed eacl 
, rol ine oO ( he seeretar 0 ‘ An ~ 
the Mavor to advise the civie administration on enginee) 
0 he OC; ( ber 1 reques or su estions (¢ 
oblen This committee is made up ot a representative a 
: paper reat wie 1o prese re It ne te Oo 
en ot tour nationa Societies, and our Section s repre ‘ 
(oO) ee oO Papers te ( ( Der Oo pres ) ~ 
nis ¢o! tee . 
ects out whieh the ‘ rime da ‘ 


fore, W. L. DeBaufre, Vice-Chairman: The Baltimore time for their pt = ned that thi 


l ) ( preparatio om S 
rg zed under the constitution and by-laws a uli to eliminate “ lack of time ” as an ey e. and 
the parent Society \t a meeting of the Section 1 hevin to bear fru 
‘)) +} } N ; 9 ‘ , 
vr, 1918S, the ¢ rman and Seeretary were appointed a Members are requested to pré es 
to conter with representatives of the other technical opinio re el ble and who ecenp ‘ I 
nd clubs with the object of establishing closer bonds of Live embers are pproaches 1) - 
weel he engineers and chemists of Baltimore and onallvy and see that then , , , 
( 1. H. Hern . } 
be the consensus of opinion that it would be desira 
' ; Cleve Ser ‘ 
hational society to Tormuiate trom time to time certa 
’ . noses oO } Tt ar vine ‘ 
na mited questions on some particular teature ol : 
es , . . : vhicl S subsequer ) ( > 
on oO e mechanical engineer to his work, to legislation, 
, : nig n that Si Socn 
n, ete., and submit these questions to the various loca :, 
Cleve ( Eneimeer SOc ( ‘ 
r ciscusslo! 
Cle dj ne Soe > 


M, W. P. Caine, Chairman: The chairman of eac! of Mechanical Engineers. We have bee ppo 


ommittees of the Birmingham Section is a membe1 to the Seetio ea to 
mxecutive Cor te \ committee was appointed last not <« de our aetiviti { ho 
Tie eatures o thre } ode] 
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that 


ective In its activities in Cleveland as possible. 


we could make the engineering protession as 


Theretore, when 


he Couneil saw tit to suggest that we might organize the Seetion 
thin the Clevela a Knemeern o society, we were delighted to 


> sO 


1 proceeded forthwith. 
\ section 


ane 


in our constitution provides for a governing body and 


executive committee composed ot nine members. Three of this 
committee are members of both the Cleveland Engineering Society 
d the A.S.M.E., three are members otf the A.S.M.E. living 
vithin the confines of Greater Cleveland; and the remaining three 
re selected from the section lving outside of the eounty in which 


Cleveland is situated. 


We shall have possibly one meeting a month, Kivery third or 


fourth meeting we will make an all-day session 
Chere will be Committees on Membership, and on Meetings, 
which will, of course, include papers for the meetings, and prob 


ably a Committee on Research, although it is our thought that the 


lteseareh Committee should work under, 


be 


or our representative 


should a member of the national Committee on Research. 


Connecticut, E. L. Fletcher, Bridgeport 
Charles S. Blake, Hartfora 
C. K. Decherd, Meriden and the State Section 
S. H. Barnum, 2a 
Hugh L. Thompson, Waterbury: 
We 
meetings to have officers of the Society present. 
the 


tind it always adds greatly to the interest taken in our 
We believe that 
organization of the Connecticut Section with branches in the 
several leading cities of the state is along the right lines and will 
be productive of great good for the Society and the profession. 


We have an active joint 
committees Detroit Section of the 
A.S.M.E. and the Detroit Engineering Society, which has been 
arranged as a technical committee to assist the Civie and Loeal 


Detroit, F. H. Mason, Secretary: 


consisting of members of the 


Federal Authorities on the question of “ Fuel Conservation ” and 
cooperating with power-plant owners to the end of obtaining fuel 
economy in their plants. 
Just prior to the declaration of war, we had a very active move 
ient afoot here in Detroit, to take over under the general diree 
of the Detroit Engineering Society, a property which would 


1O 


he developed into a joint engineering building, the plan being to 


imake a home for all of the engineering societies in this district, 
with very active coOperation between them, and it is expected that 


s project will be revived just as soon as general conditions will 
We believe that 


hich 


warrant, when such a project could be financed. 


such a movement will be directly in line with a sentiment w 


seems to be growing strongly among the national societies, Le., 


to have a very close affiliation between the national societies, In 


localities, and in connection with local engineering 


Detroit in the very n 


different 


the 


societies, and there is no reason why ear 


future cannot bring about a workable plan. 
Sherwood, Chairman: Effort can most prolitably 


Erie, M. W. 
» directed, I believe, toward the securing ot additional members. 


Initla 


ours | 


of a strong local engineering society with an 


t e¢ 7 


tion only a dollar and annual dues one-fifth of as 


made it difficult sometimes to convince a prospect that the ad- 
vantages offered by membership in the national society justified 
I believe the best argument is to present the 
to 


business along 


the added expense. 
fact that the organization 1 
factor in the of 
necessary by the war and that new men can best help the great 


national become a 


~ 


prominent 
reconstruction new lines mad 
body of engineers, in playing their important part in this work, 
by joining and supporting a national organization to unify their 
efforts and secure, through concerted action, results which could 
never be achieved by any number of small organizations working 
independently. 

The question of reaching the membership outside of the city in 
which the meetings of the section are usually held, is a problem 
that I would like to know whether other sections have solved. We 
occasionally get some of them out to attend meetings, but very 
few. We have diseussed the possibility of holding one of the 
section meetings in Oil City, although no definite plans have been 
made thus far. It would be natural for those outside to feel that 


JOUEN 
M1 


ENGINEERING (mM 


Soe 


the section Is principally for the benetit otf t1 me where the 


meetings are usually held. 

INDIANAPO IS, L. W. W allaee, Chairma The Loeal Sex ) 
has a constitution and by-laws governing its operation Since tl 
has been tormulated, there is no oceasion for conti lion oO 
committees 

The India apolis Section very enthusiasticea ‘ ‘ ‘ ‘ 
idea ot having a joint meeting of the Mid-Wester M ecto 
in October, 1918 We were much disappon | wecal 
necessary to postpone that meeting indefinite e unanimo 
expression is for the holding of that meeti early next spt 
Che lndiat apolis ( om ot teel I it Ww eal aT i! le a re 
success. We, therefore, strongly recommen ha he Seetio 
(‘Committee authorize such a joint meeting as was proposed 
October to be held In the Spring, possibly | M: re or Ap 


We stand ready 1o put our efttorts into the movement in orde 
that it may be a suecess in every way 

The State Board of Advisory Engineers to the State Fuel A 
ministrator was largely formed through the activities of the me 
bers of the Indianapolis Section An engineer was placed upo 
the State Council of Defense through a suggestion of the Ir 
dianapolis Engineers’ Club. 

Los ANGELES, C. H Kepath, Represe) fat The Researe! 


Committee is working out a plan for the publication and preserva 


the several universities 1 


tion of experimental data obtained in 


this section. It has also been suggested that the Society's Re 
search and Standardization Committees outline subjects on whic! 
we might obtain valuable information, as there are = sever: 


mechanical-engineering laboratories at our disposal. 


( ommerce o 0 


the 


Our Society is represented on the Chamber ot 


City by a Committee on Manufactures, to whic! 


0 


the Chamber can refer for expert information 


Minwavuker, Fred HH. Dorner, Secret 





Society of Milwaukee appointed a committee to investigate t] 
feasibility of the city owning its own lighting-distribution syste 
Our society also submitted a report to the « Ipon reques 
the solution of the automobile-parku probler Ol e 4 
Milwaukee. 

We also appointed a committee to investigate the teasib 
closing up the Milwaukee River for lake traffic d buildn 
50-tt. roadway on each side of the river, with per re ! 
brdges instead ot the movable br: res ] 

MINNESOT Jacob A. Teach, ¢ rma Sours 
of our members! Ip is concentrated wu ne ¢ ‘ 0 \ eu] 
and St. Paul, henee the Twin Cities logica se! as the he 
quarters of the Minnesota Section Sinee the iratior 
Section approximately seven years ago and until tl resel 
our monthly meetings alternated between the two citi I} 
not a good arrangement lor wo re ons \ 0 
which we could claim as permanent leas arters: and, seco 
the average attendance at the meet (J wel ! : 
have been due to the inconvenient! ong trp the members 
each city have alterna ely been oblived to ‘ oO corre 
situation we made arrangements at the beg@iam ol this sé 
to hold all our meetings at a commereial « 
way between the two eities 

New OrveaAns, E. W. Carr, Jr., Secretary-Treasurer 


is a resolution passed by the Louisiana Engin 


Nove mil 


following y t 
ver 18, 1918: 


Society at their meeting on 
WHEREAS, it has come to our knowledge thi 
papers, that the Commissioner of Public Property of the Cit 


Orleans, will resign his office on December 1, 1918, and 

WHEREAS, if that the administrative and exes 
duties falling to the Commissioner of the Department of the City ‘ 
ernment be and efficiently performed 
petent and capable engineer as evidenced by the experience ol 
than a hundred cities in this country that have found it 
and advantageous to employ engineers as City Managers; this 
being attributable to the fact that engineers are by education, 
ing and experience qualified to administer to the physical welfare 
comfort of communities, and 

WHEREAS, some of the large problems confronting our ¢ 
ernment and calling for solution in the near future, as for ins 


is our opinion 


can satisfactorily by a 


econ 


sity 


\i 


omeciais of 
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New Year Meeting of New York Section 
York 


and 


NHE New 


enthusiastic 


Sect Log witl 
Year a meeting 


The 


Lol SeCHSOT 


opened its 
“ New 
14 
Chairmai 
the 
Prindle on The Patent Situation in the United 
W. W. Macon, H. L 


Baldwu On their experiences abroad as mem 


well-attendes o1 


afternoon and evening of January 


Marburg, 


Oreanization, on 


program 
| e Soc tv's ( 


work ol 


Comp. 


an address by L.. ¢ ot t omimn 


Aims and the Committee: a 


‘ On 


paper by kKalwin .J 
es; and a series of briet 


Aldrich and UA a. 


addresses by 


hers appointed by President Main to represent the Society on a 
the 


(rovernment on a trip OL inspection of the battletields ot Kurope 


delegation of teehnieal editors who were ot Britis 


cuests 


and of the manifold industrial activities of England in war time 
Li > } 

Mi. Baldwin supplemented his remarks by numerous stereopticon 
ews showing the devastation wrought by the enemy on th 

cathedrals, towns, factories and mine heads of Flanders and 


Kranee. Geo. K. Parsons, New Section representative on 


York 
the Committee on Aims and Organization, presided over the after 


neon meeting. A buffet supper was served at 6:30 p. m. 


THe Society's Arms aANb IDEALS 


Marbure 


L. CC 
mittee, brought to the attention of the meeting the questions which 


Chairman of the Aims and Organization Com 


ENGINEERING \m.Soc.M.1 
his Commiutiee is considerine i iew of the change Hieh appear 
to be under way the viewpoint of engineers as well as among 
others in the world at large These questions were very f re 
viewed i! the last number otf Mix HANICA | NGiINEI ( ! 
report of Mr. Marburg’s address at the Annua Meet une 
the present address e urged upon his hearer the need tor 
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partly COTISE 1; fed, and what cron haved resi ? Phere \ 
Engineering Couneil lL also the Eneinec Foundation 
latter had been establishes to promote research, but the 
thing il had done with his knowleder was to finance the N 
Research Couneil until the Governme had taken it over 
Similarly, e Eneimeering Council was supposed to re p. 
all the engineers, but on one important occasion, when the 


tut 


JOURNAI 


heen requested to cooperate with the legal and medical protes 


In protesting 


5S per cent tax 


to 


ol 


Congress against the 


Imposition 


professional incomes, they 


so far as he was aware. 


If the engineering societies in the broad sense, 


of the eeonomie and other related societies, were so consoll 


had 


that membership in each would mean membership 


of the 


done 


! 


alone wit! 


yf 


i the nat 
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spectacle with its boulevards of battleships and avenues of cruis 
ers—and had, among other places, been taken to the vast ship- 
yards of Glasgow. It had been their intention to cross the Chan 
nel in a huge airplane of 127 ft. spread and a capacity of 40 pas 
sengers—built for bombing Berlin—but weather conditions for 
bade. 

On the Continent they rode over the battlefields in motor cars 
and visited practically every section from Flanders to Lorraine, 
passing through La Bassée, Ypres, Vimy, Souchez, Le Catalet 
where the old 7th Regiment of New York and the 23d of Brook 
lyn were the first to cross the Hindenburg Line—Rheims, Hill 108 
with its two miles of winding underground passages, and so on. 
Among the souvenirs he had acquired were two German shells 
bearing the date of their manufacture—15 years before the war, 
which seemed to him to be evidence of a sinister purpose long 
under consideration. 

Mr. Baldwin then had shown the photographie views mentioned 
earlier in this account, and accompanied their presentation with 
brief descriptive comments. Continuing his address, he said that 
industrial conditions in Europe were much the same as in America, 
but more intensified. All countries were looking for export 
markets and the competition would be keen, but the world’s shops 
and warehouses were empty now and there would be work for 
all. 

In closing, he spoke of the word “ dependence ” as tvpilying the 
conditions prevailing in the old, dark days of Europe, out ot 
which its peoples had struggled after long years into “* independ 
ence.” But our own magnificent national experiment had shown 
that there was something in the relations between states that 
transcended in importance even the concept of independence, and 
this was “ interdependence”; and from the proceedings at Vet 
sailles he believed would issue the charter that would establish this 
salutary and 


relation insure ifs 


continuance for generations to 


come. 


Fuel Meeting at Boston 


HE Boston Seetion held an interesting meetiug on Fuel on 

December 19, at the Wentworth Institute. David Moffat 
Myers, Mem.Am.Soc.M.E., Advisory Engineer to the U. S. Fuel 
Administration, delivered the address of the evening on the sub- 
ject of Results of Fuel Conservation. Remarks were also mad 
by Prof. A. E. Norton of the Massachusetts Institute of Tech 
nology and by Perry Barker, consulting fuel engineer. At the 
close of the address a motion picture was shown, entitled Coal is 
King. Mr. W. W. Crosby presided. 

Mr. Myers reviewed the successful results of conservation that 
had been effected by the Fuel Administration and showed the 
urgent need for a continuation of the work so successfully begun, 
closing with suggestions as to the broad scope which it might 
assume in the future. 
points : 


The following summary brings out these 


As nearly as can be estimated from the reports from the states, 
the first six months of the active prosecution of the program 
resulted in an annual saving of 7,000,000 tons of coal in the power 
plants, 1,000,000 tons on the railroads and 4,000,000 tons in such 
items as the introduction of the skip-stop on electric railways, the 
reirrangement of power plants to avoid duplication, the substitu- 
tion of central power for that produced by isolated plants where 
that proved advisable, and the larger utilization of water power 
and savings in domestic consumption. These savings were all 
in the direction of constructive conservation which has for its 
slogan “ Maximum Production of Industry with Minimum Waste 
of Fuel.” They were in addition to such savings as were effected 
by the curtailment or restriction of industry and were only a fair 
beginning of what may be done by continuing the practice of 
steam and fuel economies. It will be comparatively easy to in- 
crease this figure to 50,000,000 tons a year. The latter at $5 per 
ton would pay one-quarter of the interest on our national war 
debt. 

It was thought by many when the Government took up the plan 
for inspection of power plants that there might be some resent- 
ment on the part of owners with the idea of having their private 
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business intertered with bs volunteer engineers in the serviee of 
the Fuel Administration. But owing to the patriotic spirit ot 
helpful cooperation with the plant owner with which the state 
authorities and the administrative engineers and their committees 
introduced and earried on their work, this objection was overcome 
and they gained the hearty backing and good will of the manu- 
acturers. i 

Letters are being received in Washington from far and wide 
asking that some scheme of fuel conservation applicable to power 
plants be adopted as a permanent measure. Many manufacturers 
have written appreciatively of the saving they have been able to 
effect as a result of instructions received from the volunteer in 
spectors of the Fuel Administration, or from the standard recom 
mendations of the administration. 


From the beginning of the campaign it has been in the minds 
ot engineers that a second phase of the power-plant program 
might soon become appropriate. The efficiency of 


any 
such as the production of energy is equal 


process 
to the efficiency ot 
operation multiplied by the efficiency of the equipment. That is 
to say, the efficiency of the man multiplied by the efficieney ot 
the machine. 

We been considering almost exclusively the et 
ficieney of the man behind the machine or the man in front of the 


have so far 
boiler or the man on our factory committee, but up to the present 
time have given little or no official attention to the efficieney of 
the equipment. This question involves the matter of initial desig 
and proper supervision of any changes that are contemplated in 
a plant in order that they may be made strictly in line with what 
Just before 
the armistice was signed Mr. Myers had proposed this questior 


will produce the highest efficiency in the use of fuel. 


for discussion by the Committee of Consulting Engimeers of the 


Engineering Council who now have the matter under advisement 

The general idea is to formulate what might be termed “ A Ter 
Commandments of Power-Plant Design,” treating only of funda 
The 
& measure is obvious to any engineer. Time and time again we 
have all seen so-called “ improvements ” installed by manufactun 


mentals and not of specifie design. reason for desiring such 


ers using steam-consuming or steam-generating equipment entirely 
Wher 
this is done it means that for years and years to come an entirely 
unnecessary 


unsuited to the conditions under which they are to be used 


waste of fuel will continue owing to the ill-advised 


installation. 


The same reasoning of course applies to new plants. Each cas 


requires an individual diagnosis by a competent engineer and 
preferably one whose interest is solely that of the purchaser. At 
the same time, after making his diagnosis, a competent engineer 
will make recommendations based on certain fundamentals and it 
is these basic fundamentals which we 
The programme of 


now desire to formulate 


conservation cannot be considered compre 
hensive unless it treats both of operation and equipment. 

In closing, Mr. Myers told what had been doue or was contem 
plated in issuing bulletins and moving-picture films for instruetio: 
purposes. A 50-minute film showing good and bad operation 1 
boiler plants had been prepared, and nine engineering bulletiz 
were announced, but most of these were now at press and not y 
ready for distribution. The subjects are as follows: 
Boiler and Furnace Testing 
Stoker Operation 
Boiler-Room Accounting Systems 
Oil Burning 
Fuel-Gas Analysis 
Saving Fuel in Heating Systems 
Saving Steam and Fuel in Industrial Plants 
Burning Mixtures of Anthracite and Bituminous 
Boiler-Water Treatment. 


It is understood, also, that the valuable bulletin produced by 
the Massachusetts Advisory Committee is being reprinted for 
general distribution by the Washington administration. 

Enlisted in the service of fuel conservation have been 1500 
volunteer engineer inspectors of power plants, many of them 
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MILWAUKEE SECTION 


The regular monthly meeting of the Engineers’ Society of Milwaukee 
was held under the auspices of the Milwaukee Section of the A.S.M.E. 
on Wednesday evening, January 15, at 8 o’clock, at the City Club. 

Henry L. Dale, Major of Engineers, U. S. A., gave a talk on Engi- 
neering Experiences at the Front. A buffet luncheon was served for 
the convenience of the members. 

FRED. H. DORNER, 
Secretary. 


MINNESOTA SECTION 


An illustrated lecture was given on December 17 by Professor E. 
H. Comstock, School of Mines, University of Minnesota, the subject 
being Mining Iron Ore in Minnesota. 

Professor Peter Christianson, also of the University of Minnesota, 
delivered the address of the evening on January 6. The meetings were 
held at the Section’s regular meeting place, the Midway Branch of the 
St. Paul Association of Commerce. 

Ray MAYHEW, 
Secretary. 


NEW YORK SECTION 


Meeting held on January 14. Reported elsewhere in this issue. 


PHILADELPHIA SECTION ‘ 
Secretary Rice attended the meeting of the Philadelphia Section 
held at the Engineers’ Club, on Tuesday, January 28. The address of 
the evening was delivered by William B. Dickson, Vice-President and 
Treasurer of the Midvale Steel and Ordnance Company, the subject 

being Relations between Employer and Employee. 
JOHN P. Mupp, 
Secretary. 


PROVIDENCE ENGINEERING SOCIETY 


The Power Section held a meeting on January 7 in the rooms of the 
Society, at 8 p. m. E. L. Woolley, Assistant Superintendent of the 
Providence plant of the Bethlehem Shipbuilding Corporation, spoke on 
Work Accomplished at Providence for the Emergency Destroyer Pro- 
gram. Mr. Woolley’s address was of singular interest to members of 
the profession, informed for the first time of the splendid engineering 
achievements which of necessity were not generally known during 
the war. 

W. A. KENNEDY, 
Secretary. 


WASHINGTON, D. C. 


An organization meeting of the members residing in the District of 
Columbia was held on December 9. An informal dinner was followed 
by a meeting at the Interior Building, which was addressed by Secre- 
tary Rice, Spencer Miller, the Council’s official representative to the 
occasion, Dr. Stratton, Director of the Bureau of Standards, who spoke 
on the work of the bureau during the war, and Major O. B. Zimmer- 
man, who read a paper on the new fuel. 

At the January meeting this petition was presented to the Council, 
with the approval of the Committee on Local Sections, and the follow- 
ing Executive Committee authorized: Dr. S. W. Stratton, Chairman, 
Panag ® = rn Secretary, H. L. Whittemore, Arthur B. Johnson, 
J. K. Klinck. p 


Meetings of Student Branches 


Now that the colleges are returning to normal conditions and 
the period of demobilization is taking place, Student Branch activ- 
ities are being resumed. The following meetings have been held: 


BUCKNELL UNIVERSITY 


November 4, 1918. A business meeting was held at which the follow- 
ing officers were elected for the Student Branch: Prof. B. F. Burpee, 
honorary chairman; R. C. Corrulla, chairman and C. W. Withington, 
secretary. 

Mr. R. C. Corrula gave a very interesting talk, after which the 
senior mechanical engineering students decided to attend the Annual 
Meeting of the A.S.M.E. to be held in New York. 

Prof. F. E. Burpee gave a brief talk, which was followed by a social 
gathering. 

January 6. Plans were made for a reception and dance to be 
given by the Student Branch later in the year, and also an illus- 
trated lecture to be given during the month of January. 

Mr. H. R. Pars gave a brief talk on the Annual Meeting of the 
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A.S.M.E.’ in New York and the inspection trip taken by the stu- 
dents of Bucknell who attended the Annual Meeting. 
CLYDE W. WITHINGTON, 
Branch Secretary. 


JOHNS HOPKINS UNIVERSITY 


The following officers were elected for the Student Branch, year 
1918-19: Prof. A. G. Christie, honorary chairman; W. D. Cook, 
chairman; H. Bloomsburg, vice-chairman, and H. E. Weaver, secre- 
tary-treasurer. Harry FE. WEAVER, 

Branch Secretary-Treasurer. 


LEHIGH UNIVERSITY 


The following officers were elected for the Student Branch, year 
1918-19; Prof. P. B. de Schweinitz, honorary chairman; B. P. 
Lauder, chairman; C. T. Hunt, secretary, and C. D. Mertz, treasurer. 

P. B. DE SCHWEINITZ, 
Branch Honorary Chairman. 


LELAND STANFORD, JR., UNIVERSITY 


November 12, 1918. Several meetings had been planned for earlier 
in the semester, but due to the introduction of the Students Army 
Training Corps into the University, the meetings had to be post- 
poned until finally the above mentioned successful meeting was held. 

'Ehe following officers were elected: Prof. W. F. Durand, honorary 
chairman; Chever Kellogg, chairman, and C. D. Howe, secretary- 
treasurer. President Kellogg then conducted the remainder of the 
meeting, on topics concerning the welfare of our Society. 

Cc. D. Howe, 
Branch Secretary-Treasurer. 


UNIVERSITY OF MICHIGAN 


The following officers were elected for the Student Branch, year 
1918-19: Prof. J. E. Emswiler, honorary chairman; D. M. Ferris,. 
chairman; J. T. Huette, vice-chairman, and A. D. Althouse, secre- 
tary-treasurer. J. E. EMSWILER, 

Branch Honorary Chairman. 


UNIVERSITY OF MINNESOTA 


The following officers were elected for the Student Branch, year 
1918-19: Prof. J. J. Flather, honorary chairman ; George W. Bierman, 
chairman; H. B. Abrahamson, vice-chairman; Ross M. Foltz, secre- 
tary; Milton S. Wunderlich, corresponding secretary, and Arthur 
Baker, treasurer. J. J. FLATHER, 

Branch Honorary Chairman. 


UNIVERSITY OF MISSOURI 


The following officers were elected for the Student Branch, year 
1918-19: Prof. H. Wade Hibbard, honorary chairman; Will Copher, 
chairman, and K. K. King, secretary. 

H. WADE HIBBARD, 
Branch Honorary Chairman. 


UNIVERSITY OF NEBRASKA 


The following officers were elected for the Student Branch, year 
1918-19: Prof. L. F. Seaton, honorary chairman; V. E. Kauffman, 
chairman; W. L. Miller, vice-chairman, and H. M. Glebe, treasurer. 

L. F. SEATON, 
Branch Honorary Chairman. 


NEW YORK UNIVERSITY . 


The following officers were elected for the Student Branch, year 
1918-19: E. McCarthy, chairman; W. W. Damm, vice-chairman ; 
A. A. Landi, secretary, and T. Tottis, treasurer. 

A. A. LANDI, 
Branch Secretary. 


OHIO STATE UNIVERSITY 


The following officers were elected for the Student Branch, year 
1918-19: Prof. Wm. T. Magruder, honorary chairman; Franklin H. 
Cover, chairman; Howard Orth, secretary, and Victor L. Dannell, 
treasurer. Wm. T. MAGRUDER, 

Branch Honorary Chairman. 


PENNSYLVANIA STATE COLLEGE 


Three meetings have been held by the Student Branch since the 
college year opened, the first two being business meetings at which 
plans were discussed for carrying on the activities for the year, and 
the following officers were elected: Prof. J. O. Keller, honorary 
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chairman; H. W. Parthemer, chairman; I. A. Karam, vice-chairman ; 
C. W. Moore, secretary; R. H. Schmidt, corresponding secretary, 
and R. Y. Sigworth, treasurer. At the third meeting Professor Fes- 
senden gave a very excellent talk on Motor Transport Service. 
R. H. ScuHmipt, 
Branch Corresponding Secretary. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


November I, 1918. The first meeting of the Student Branch was 
very well attended owing to the fact that a great many of the S. A. 
T. C. students were excused from evening study to attend the meet- 
ing. Professor E. W. Church delivered a talk on Submarine Con- 
struction in which he told of the various types of submarines and 
the distinguishing features of each type. 

Professor W. D. Ennis, formerly Major in the U. S. Ordnance 
Department, gave a talk on The Gun as a Gas Engine. He also 
explained the structure of powder and compared the energy produced 
by a gun to that produced by a gas engine. 

The following officers were elected for the Student Branch: Nathan 
N. Wolpert, chairman; J. P. Minotty, vice-chairman; Ben Offen, 
treasurer; M. J. D’Aiello, secretary. 

NATHAN N. WOLPERT, 
Branch Chairman. 


RENSSELAER POLYTECHNIC INSTITUTE 


The following officers were elected for the Student Branch, year 
1918-19: Prof. Arthur M. Greene, Jr., honorary chairman; R. I. 
Todd, chairman; J. M. Dewey, vice-president; C. G. Bragaw, secre- 
tary, and J. L. Smith, treasurer. A. M. GREENE, JR., 

Branch Honorary Chairman. 


STATE UNIVERSITY OF IOWA 


The following officers were elected for the Student Branch, year 
1918-19: Prof. S. M. Woodward, honorary chairman; J. F. McLaugh- 
lin, chairman; W. J. Hohl, vice-chairman, and I. C. Jones, secretary- 
treasurer. S. M. Woopwarp, 

Branch Honorary Ohairman. 


THROOP COLLEGE OF TECHNOLOGY 


November 20, 1918. A business meeting was held at which the 
following officers were elected: Prof. W. H. Adams, honorary chair- 
man; Donald D. Smith, chairman; R. T. Knapp, vice-chairman ;: 
Roscoe R. Rockafield, secretary, and L. Erb, treasurer. 

Roscoe R. ROCKAFIELD, 
Branch Secretary. 


WASHINGTON UNIVERSITY 


The following officers were elected for the Student Branch, year 
1918-19: Prof. E. L. Ohle, honorary chairman; Sidney Weiss, chair- 
man; Herbert A. Strain, vice-chairman; Wm. J. Anderson, Jr., secre- 
tary, and Donald B. Baker, treasurer. ; 

Wm. J. ANDERSON, JR., 
Branch Secretary. 


UNIVERSITY OF WASHINGTON 


The following officers were elected for the Student Branch, year 
1918-19: Prof. E. O. Eastwood, honorary chairman; Fairman B. 
Lee, chairman; C. P. Rummel, vice-chairman ; E. E. Bissett, secretary, 
and Lester R. McLeod, treasurer. 

E. O. Eastwoop, 
Branch Honorary Chairman. 


WORCESTER POLYTECHNIC INSTITUTE 


The following officers were elected for the Student Branch, year 
1918-19: Prof. W. W. Bird, honorary chairman; Raymond B. Heath. 
chairman; Robert A. Peterson, vice-chairman; Stanley N. McCaslin, 
secretary ; Thos. H. Ewing, treasurer, and Prof, H. P. Fairfield, cor- 
responding secretary. ; 

H. P. FAIRFIELD, 
Branch Corresponding Secretary. 


YALE UNIVERSITY 


The following officers were elected for the Student Branch, year 
1918-19: Prof. L. P. Breckenridge, honorary chairman; J. V. Jenks, 
chairman, and W. L. Austin, Jr., secretary-treasurer. 

L. P. BRECKENRIDGE, 


Branch Honorary Chairman. 
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CONTROL OF BOILER OPERATION 


(Concluded from page 141) 


to determine where the loss due to a definite increase in CO will 
overbalance the gain from an increase in CO, making the CO 
probable. 

Assuming, for example, that under the furnace and fuel con- 
ditions existing when Tests A and B were made 14 per cent was 
the safe limit for CO, for complete combustion, how much CO will 
it take to overbalance the benefit of raising the CO, to 16 per cent, 
assuming T—t = 450 deg.? 

Applying Formula [4], it is found that there is a gain of 


58.46 . 
| (02 +f a“) — (028 4+ at | XX 450 = 234 B.t.u., and For- 


mula [7] shows that this gain would be overbalanced by 10,150 & 

Pe 
16+ P, 
increase of CO, from 14 to 16 per cent cannot be accomplished 
without at the same time increasing the percentage of CO by 0.38 
per cent, there is no gain in heat to the boiler. 

But since there is no definite relation between the percentage of 
CO, and CO, it follows that within proper limits, depending on 
the construction of furnace, method of stoking, kind of fuel, air 
control, ete., maximum CO, can be attained without appreciable 
amounts of CO if the fireman exercises proper care and judg- 
ment. What these limits are must be ascertained by experiment 
for each plant, and if the construction of furnace and method of 
stoking vary appreciably it may be necessary to determine the 
maximum economic percentage of CO, for each boiler. But such 
determination is of small avail unless the firemen are properly 
instructed how to get maximum CO, with a negligible percentage 
of CO and have continuously brought to their attention the 
percentage of CO, they are getting. 


=234, from which P, = 0.38 per cent. Therefore, if the 


THE PATENT SITUATION IN THE U. S. 


(Concluded from page 149) 


ADDENDUM 
To THE EpITor: 


Since the action of the National Research Council and of the 
Engineering Council approving and adopting the report of the 
Patent Committee of the National Research Council, at which 
time the report bore the unqualified approval of the Hon. James 
T. Newton, Commissioner of Patents, Mr. Newton has written me 
as follows: 

January 21, 1919. 
Mr. E. J. PRINDLE, 
The Trinity Building, 
111 Broadway, 
New York, N. Y. 
DEAR MR. PRINDLE: 


Regarding the report of the Patent Committee, after careful 
consideration I have concluded it best to withdraw my approval of 
that part of the report concerning the separation of the Patent Office 
from the Interior Department. 

I hope we will all exert ourselves for the passage of these statutes 
in proportion to the importance of the subject. 

With best wishes, I am, 
Sincerely, 
(Signed) J. T. Newton, 
Commissioner. 


As Mr. Newton gives no reasons for this action, and as he does 
not state that he disapproves of this feature of the report, I 
infer that his action is taken because he considers thai he cannot, 
with good grace, advocate a separation from the Interior Depart- 
ment while he is an official of that department. 


Epwin J. PRINDLE. 
January 23, 1919. 
A Society pin was found some time ago in the railroad depot 
in Bridgeport, Conn., and forwarded to the New York headquar- 
ters of the Society, where it is being held awaiting the owner. 








NECROLOGY 


ROSSITER WORTHINGTON RAYMOND 


Dr. Rossiter Worthington Raymond, mining engineer, metallurgist, 
lawyer and author, and for 25 years previous to 1912 the Secretary 
of the American Institute of Mining Engineers, died suddenly from 
heart trouble on December 31, at his home in Brooklyn, N. Y. He 
was born in Cincinnati, Ohio, April 27, 1840. He received his early 
education in the public schools of Syracuse, N. Y., and later attended 
the Brooklyn Polytechnic Institute, from which he graduated at the 
head of his class in 1858. He spent the ensuing three years in 
study at the Royal Mining Academy, Freiberg, Saxony, and at the 
Heidelberg and Munich Universities. 

Returning to the United States in 1861, he entered the Federal 
Army and served as aide-de-camp, 
with the rank of captain, on the 
staff of Maj.-Gen. J. C. Fremont, 
by whom, during his campaign in 
the valley of Virginia, he was of- 
ficially commended for gallant and 
meritorious conduct. 

From 1864 to 1868 he engaged in 
practice as a consulting mining en- 
gineer and metallurgist in New 
York City, and in the latter year 
was appointed United States Com- 
missioner of Mining Statistics, 
which position he held until 1876, 
issuing each year “ Reports on the 
Mineral Resources of the United 
States West of the Rocky Moun- 
tains.” In 1870 he was appointed 
lecturer on economic geology at 
Lafayette College, which chair he 
oceupied until 1882. In 1873, Dr. 
Raymond was appointed United 
States Commissioner to the Vienna 
International Exposition, and as 
such delivered at Vienna addresses 
in the German language at the 
International Meeting of Geolo- 
gists; and an address in English at 
the meeting of the Iron and Steel 
Institute at Liége, Belgium. 

From 1875 to 1895 he was asso- 
ciated, as consulting engineer, with 
the firm of Cooper & Hewitt, own- 
ers of the New Jersey Steel & Iron 
Co., the Trenton Iron Co., the Dur- 
ham and the Ringwood Iron Works, 
as well as numerous mines of iron 
ore and coal As president of the 
Alliance Coal Co. and director of 
the Lehigh & Wilkes-Barre Coal 
Co., as well as a personal friend of 
Franklin B. Gowan, he became ac- 
quainted with the inner history of 
the memorable campaign against 
the “Molly Maguires,” and has 
since been known as a fearless 
opponent of all tyranny prac- 
ticed in the name of labor. 
His articles on “Labor and Law,” “Labor and Liberty,” etc., 
published in the EHngineering and Mining Journal at the time 
of the Homestead riots, attracted wide attention, and for these, as 
well as similarly frank discussions of the operations of the West- 
ern Federation of Miners in Montana, Idaho and Colorado, he re- 
ceived special denunciations and threats from the labor unions thus 
criticised. 

While connected with Cooper & Hewitt, he assisted Abram S. 
Hewitt in the management of Cooper Union and for many years 
directed the Saturday Evening Free Popular Lectures on Science, 
ete., which constituted the beginning of the present vast lecture sys- 
tem in New York City. 

From 1885 to 1889, he was one of the three New York State 
Commissioners of Electric Subways for the City of Brooklyn, and 
served as member and secretary of the board. At the close of his 
official term as commissioner, he became consulting engineer to the 
New York & New Jersey Telephone Co. 

In 1898, Dr. Raymond was admitted to the bar of the Supreme 
Court of New York State, and of the Federal District and Circuit 
Courts, his practice being confined to cases involving either mining 
or patent law, in the former of which he was a leading authority. In 


1903, he was lecturer on mining law at Columbia University, New 
York. 


He was an original member of the American Institute of Min- 
ing Engineers and served as its vice-president in 1871, 1876 and 
1877; and as president from 1872 to 1875. While secretary of the 
Institute he edited the annual volumes of Transactions in a man- 
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ner so painstaking and thorough, and with so high a degree of 
scholarship, that they were universally recognized as models of 
what such publications should be. To these he contributed many 
essays, especially pertaining to the United States mining laws, as 
well as other articles of importance. He was editor of the American 
Journal of Mining from 1867 to 1868, of the same periodical under 
the title Engineering and Mining Journal from 1868 to 1890, and 
continued thereafter a special contributor to that journal. In 1884 
he prepared for the United States Geological Survey an historical 
sketch of mining law which was subsequently translated into German 
and published in full by the Zeitschrift fiir Bergrecht, the only periodi- 
cal in the world devoted exclusively to the subject of mining juris- 
prudence. 

In 1911, during the visit to 
Japan of a party of members and 
guests of the American Institute of 
Mining Engineers, Dr. Raymond 
received from the Mikado the dis- 
tinction of Chevalier of the Order 
of the Rising Sun—fourth class, 
the highest ever given to foreign- 
ers not of royal blood—‘ for emi- 
nent services to the mining indus- 
try of Japan.” These services con- 
sisted in advice and assistance ren- 
dered in America to Japanese 
engineers, students and officials 
throughout a period of more than 
twenty-five years. 

In 1912, he resigned his position 
as secretary of the American In- 
stitute of Mining Engineers, of 
which he has been since that time 
secretary emeritus. 

Dr. Raymond was an honorary 
member of the American Associa- 
tion for the Advancement of 
Science, the American Philosophi- 
cal Society, the Society of Civil 
Engineers of France, the Iron and 
Steel Institute and the Institution 
of Mining and Metallurgy of Great 
Britain, the Canadian Mining In- 
stitute, the Mining Society of Nova 
Scotia, the Australasian Institute 
of Mining Engineers, and the Mili- 
tary Orders of the Loyal Legion of 
the United States; he as a mem- 
ber of the National Geographic 
Society, and a life member of the 
American Geographical Society. 
He received the degree of Ph.D. 
from Lafayette College in 1868, and 
that of LL.D. from Lehigh Univer- 
sity in 1906 and from the Univer- 
sity of Pittsburgh in 1915. 

Besides the literary work al- 
ready mentioned, Dr. Raymond pre- 
paied many other technical works 
and papers and was the author of 
a considerable number of books on 
general subjects, some in lighter vein and several of them for children. 
His writings to a remarkable degree were characterized by grace of 
expression, combined with clearness and unity, and his work bore 
ample evidence of the precision and accuracy of his scientific mind. 

He married in Brooklyn, N. Y., March 3, 1863, Sarah Mellen. 
Dwight of that city. He is survived by Mrs. Raymond and a daugh- 
ter, Mrs. H. P. Bellinger of Syracuse, N. Y. 


GAIL H. BROWNE : 


Gail H. Browne was born on March 12, 1871, in Salem, New York. 
He was educated in the public and high schools of Chicago, attending 
also the Chicago Medical College. He also spent two years in the 
Dental and Medical College of Northwestern University. 

He spent the first five years after leaving college as surveyor and 
draftsman with the Chicago and North Western Railway and then 
with the International Harvester Co., and Swift & Co., at Chicago. 
In 1897 he became U. S. inspector of pier work and dredging in the 
Grand Rapids district. After one year in this district he became 
engineer in charge of the civil engineering department, McCormick 
division of the International Harvester Co. In 1905 he was employed 
by Ford, Bacon and Davis, engineers, New York. Since that time he 
has been actively engaged by this firm on important design and con- 
struction work, principally at Chicago, Memphis, New Orleans, Allen- 
town, Pa. and in the New York office. 

Mr. Browne died at his home in Glen Ridge, N. J., on December 7, 
1918. He was a member of the Louisiana Engineering Society. He 
became a member of our Society in 1916. 
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ALFRED BETTS 


Alfred Betts was born on October 1, 1835, in Wilmington, Del., and 
was educated at the Friends’ School there. He served his apprentice- 
ship with the firm of Pusey, Jones & Betts, Wilmington, afterwards 
becoming a member of the firm. He was a partner in the firm of E. 
& A. Betts, manufacturers of machine tools, and later became presi- 
dent of the Betts Machine Co., until his retirement in 1889. He was 
a member of the Board of Water Commissioners of Wilmington for 
six years. 

Mr. Betts died on Dec. 1, 1918. He became a member of the So- 
ciety in 1881. : 


PATRICK JOSEPH BEAKEY 


Patrick J. Beakey was born in Glann, Ennistymon, County Clare, 
Ireland, on July 16, 1881, and was educated there in the Christian 
Brothers’ School. 

He came to the United States in 1900 and worked as a machinist 
for the P. & F. Corbin Co., New Britain, Conn., and for the Pratt & 
Whitney Co., Hartford, Conn. He was employed in 19083 by the 
Underwood Typewriter Co., also in Hartford, to build special ma- 
chinery. In 1908 he joined the tool-making force of the Royal Type- 
writer Co. and was in a short time promoted to the foremanship of 
the type department. In this position he assisted in the development 
and production of typemaking machinery and tools, and designed and 
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produced several styles of typewriter type. 
Mr. Beakey was holding this position. 

Mr. Beakey died on October 24, 1918, of Spanish influenza. He 
became an associate member of the Society in 1915. 


At the time of his death, 


CHARLES MUNROE BURGESS 


Charles M. Burgess was born in 1843 in Michigan. He served his 
apprenticeship with his father, a manufacturer of machinery in Wind- 
sor Locks, Conn. For about seven years he worked in the U. S. 
Armory at Springfield, Mass., and with the Collins Co., Collinsville, 
Conn., obtaining valuable shop experience. In 1866 he became asso- 
ciated with the Aetna Cutlery Works, New Britain, Conn., and about 
a year later entered the employ of Russell & Erwin as tool maker and 
was promoted shortly to foreman of the machine shops and in 1879 
to the position of superintendent. In 1898 he retired from active 
business life. 

Mr. Burgess was a member of Company C, 25th Regiment, Con- 
necticut Volunteer Infantry, during the Civil War. He died on 
September 27, 1918. He became a life member of the Society in 1897. 


MURRAY COPES CONLEY 


Murray C. Conley was born on December 30, 1889, in Lamar, Mo., 
and was educated in the public schools of Wichita, Kan. He was 
graduated from the University of Kansas in 1909 and the following 
year took a post-graduate course in efficiency engineering. 

His first position was with the Dewey Port Cement Co., Dewey, 
Okla., where he installed the cost system, assisted in laying out and 
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had charge of the construction of a pulverized-coal mill of 100 tons 
capacity. In September 1913 he became connected with the McEwen 
Manufacturing Co., Tulsa, Okla., where he assisted in the installa- 
tion of the Taylor system of scientific management, later having 
charge of the design and testing on an experimental series of reversing 
gas engines. His next position was with the Carter Oil Co., Tulsa, 
where he was employed in laying out walls for tank forms. In Oc- 
ober, 1915, he became associated with the Pitcher Lead Co., Joplin, 
Mo., where he supervised the reconstruction of one of their small lead 
smelters and the construction of a new lead smelter at Galena, Kan. 
Later he had charge of the construction of a large zinc-ore smelter 
at Henryetta, Okla. In June, 1916, he took a position with the 
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Henry L. Doherty Co., New York City, here he was employed in de- 
veloping the process of pumping crude oils from the Kansas wells. 
Later he was assigned to one of the subsidiary companies, the Lorain 
County Electric Co. and was construction engineer on a large electric 
power plant at Lorain, Ohio, which position he held at the time of 
his death; December 21, 1918. 

Mr. Conley became an associate member of the Society in 1917. 


GEORGE DINKEL 


George Dinkel, a member of the Society since 1890, was killed in 
an automobile accident near Havana, Cuba, on January 21. 

Mr. Dinkel was born on November 28, 1866. He was graduated 
from Stevens Institute of Technology, Hoboken, N. J., in 1888, when 
he became associated with the American Sugar Refining Company 
as assistant manager at the Jersey City plant. At the time of his 
death he was chief engineer of the company, having been in its employ 
for 31 years. 

He attained distinction in his profession, and was well known in 
the sugar industry... He had been granted a number of patents for 
important inventions, especially in the line of machinery for the re- 
fining of sugar. 

Mr. Dinkel was also a member of the Engineers’ Club of New York, 
and a member of the Board of Trustees of Stevens Institute of Tech- 
nology. 


FRANK CAZENOVE JONES 


Frank C. Jones was born in Washington, D. C., on June 14, 1857. 
He was graduated from the University of Virginia and then attended 
Stevens Institute of Technology where he received his M. E. degree. 
His first two years upon graduation were spent with the Baldwin 
Locomotive Works. In 1879 he became connected with the Delaware 
Bridge Co., and was next employed as mechanical expert and super- 
intendent of factories for the New York Belting & Packing Co. Some- 
what later he became manager of the International Okonite Co. 
For a number of years he was also president of the W. A. Underhill 
Brick Co., New York. Mr. Jones organized the Manhattan Rubber 
Manufacturing Co. in 1893 and was president of this company for ten 
years at which time ill health compelled his retirement from active 
work. At the time of his death, September 19, 1918, he was a direc- 
tor of the Lubricating Oil Co., and chairman of the Okonite Co., New 
York. Mr. Jones became a member of the Society in 1891. 
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LIEUT.-COLONEL FRANK J. DUFFY 


Frank J. Duffy, Lieutenant-Colonel, 103rd Engineers, U. S. Army, 
was killed in France on August 18, 1918. Colonel Duffy and motor- 
cycle driver were travelling from one part of the American line to 
another in a motorcycle. A German shell struck alongside of the ma- 
chine and both were killed. 

Colonel Duffy was born on August 27, 1884, in Scranton, Pa., and 
was educated there. He served his apprenticeship with the Scranton 
Railway Co., and was then connected for a short period with a firm 
of electrical contractors in Seranton on telephone, signal work and 
motor installation in factories. In 1904 he entered the engineering de- 
partment of the Bell Telephone Co., Scranton, and a year later took 
a position with the Delaware & Lackawanna Railroad Co., where he 
had charge of the electrical installation of the Keyser Valley car 





FRANK J. DUFFY 


shops. From 1906 to 1909 he was in charge of the electrical depart- 
ment, Buffalo division, of the company, later being responsible for all 
the electrical work of the mining department, in Scranton, Pa. 

When the United States entered the war Colonel Duffy was a 
leader in organizing the second company of engineers. He was named 
as Major and placed in charge of a battalion. While the 103rd regi- 
ment was in camp in Georgia Major Duffy was advanced to the rank 
of lieutenant-colonel. 

Colonel Duffy was widely known in electrical circles throughout the 
country and was considered one of the foremost authorities in that in- 
dustry. He was a member of the American Institute of Electrical 
Engineers, and of the Scranton Engineers’ Club of which he was 
president. He became a member of our Society in 1917. 


CLAUDE P. HAYNES 


Claude P. Haynes was born in Ellsworth, Litchfield Co., Conn., on 
September 3, 1888. He attended the Rochester Mechanics’ Institute 
for three years and later entered Syracuse University, taking the 
regular mechanical engineering course. 

He served his apprenticeship as machinist with the General Elec- 
tric Co., West Lynn, Mass., and was next with the American Optical 
Co., Southbridge, Mass., as draftsman. He held positions with the 
General Electric Co., Erie, Pa., where he designed the tools for a 175- 
hp. 8-cylinder gasoline motor; with the A. G. Gilman Printing Co., 
as chief engineer, designing two large rotary presses, folding and 
paper-handling machinery ; with the Aetna Chemical Co., Pittsburgh, 
Pa., the Trantn Manufacturing Co., in the same city, as engineer 
salesman on power and power-transmission machinery; with the 
Aluminum Castings Co., Buffalo, N. Y., as chief engineer of their 
Niagara plant, and with the Curtiss Aeroplane & Motor Corporation 
as production engineer. 

At the time of his death, Oct. 4, 1918, Mr. Haynes was holding the 
position of engineer in the research division of the Chemical Warfare 
Seervice in Washington, D. C. 

Mr. Haynes became a junior member of the Society in 1916. 


HENRY LOCKETT HUTSON 
Henry Lockett Hutson was born at Americus, Ga., on December 


30, 1876. He was the son of Charles Woodward Hutson and his wife, 
Mary Jane Lockett. His father was a college professor, occupying 
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chairs in various southern colleges, including the University of Missis- 
sippi at Oxford, and the A. & M. College of Texas at Bryan. 

Mr. Hutson received his preliminary education in the public and 
private schools in the towns where his family resided, and his college 
training at the A. & M. College of Texas, where he was graduated 
in the mechanical engineering course in 1896, one of the first three 
in his class. He exhibited unusual talent for mechanical work in 
his early childhood, and was a great student of engineering subjects 
up to the time of his death. 

In 1898 he volunteered as a private in the First Regiment of the 
U. S. Volunteer Infantry, commanded by Colonel Riche. In 1898, 
after being mustered out, he entered the employ of Henry R. Worth- 
ington at the Brooklyn shops as a student apprentice and received the 
usual thorough training in practical hydraulic engineering given by 
the Worthington Company. In 1901 he entered the employ of A. M. 
Lockett & Co., Ltd., of New Orleans, as mechanical engineer. By 
reason of his ability and great loyalty to the interests of the company 
he was later promoted to the position of chief engineer. 

In addition to engineering skill he possessed unusual talent in busi- 
ness management, and in addition to his work as chief engineer he 
was the sales manager and secretary of the Lockett Company. He 
supervised the designing and construction of perhaps a greater num- 
ber of low-lift centrifugal pumping plants of large capacity than any 
other one engineer in this country, and by reason of this broad expe- 
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rience he was regarded as an authority on this class of work by other 
engineers in the Southwest. 

Mr. Hutson became a member of the Society in 1906 and at the 
time of his death was Chairman of the New Orleans Section. He 
was also an active member of the Louisiana Engineering Society. 
He died on January 10, 1919. 


OCTAVIUS AUGUSTUS LAW 


Octavius A. Law was born on October 27, 1872, in Philadelphia, Pa., 
and received his education in the public schools of that city. He 
served his apprenticeship with William B. Smith, a general contractor 
of Philadelphia, later becoming his estimator, draftsman and foreman 
of erection of numerous public buildings. In 1899 he became con- 
nected with the Midvale Steel Co., Philadelphia, as assistant to the 
chief engineer and had entire charge of all furnace and building con- 
struction. He was with this company at the time of his death, Octo- 
ber 26, 1918. 

Mr. Law became an associate of the Society in 1915. 


LEO JULIUS LEFFLER 


Leo J. Leffler was born on June 30, 1885, in New York City. He 
was educated in the public schools of Brooklyn, attending Manual 
Training High School and later Cornell University from which he was 
graduated in 1907 with the degree of M. E. 

Upon graduation he entered the corporation of Chas. Leffler & Co., 
Brooklyn, manufacturers of machinery and dies for the manufacture 
of tin and sheet-metal ware. He assisted his father, Mr. Charles 
Leffler in the active management of the company. He was secretary 
of the firm and was holding this position at the time of his death. 
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Mr. Leffler died on December 20, 1918, in Albuquerque, N. M. He 
became an associate-member of the Society in 1915. 


FRANK SHEPPARD LEISENRING 


Frank S. Leisenring was born on January 18, 1887, in Northumber- 
land, Pa. His family moved to Harrisburg, Pa., where he attended 
the public schools and later the Bordentown Military Academy, where 
he finished his preparation for Stevens Institute of Technology at the 
Stevens School, graduating from the latter in 1904. He then entered 
Stevens and was graduated with the class of 1908. 

Upon graduation he entered the employ of the J. F. Shanley Co., 
contractors, Newark, N. J., and finally became their superintend- 
ent. He later went into the railroad supply business for himself un- 
der the name of the Mechanical Specialties Co., New York, hold- 
ing the position of president. For five months after we entered the 
war he was engaged in inspecting wire for the Government at New 
Haven, Conn. The last year he devoted to engineering activities in 
the manufacture of airplanes for the United States Government. 

In the latter part of 1917 Mr. Leisenring joined the 22d Regiment, 
New York State Guard, Company F. He later left Company F and 
organized a company of engineers, known as Company M, 22d Regi- 
ment, New York State Guard, and was connected with this company 
as Second Lieutenant. 

Mr. Leisenring died on October 23, 1918, of pneumonia. 
came an associate-member of the Society in 1917. 


He be- 


STEPHEN MINOT PITMAN 


Stephen M. Pitman, vice-president of the Narragansett Mutual Fire 
Inurance Co., died at his home in Providence, R. I., on Decem- 
ber 17, 1918. 

Mr. Pitman was born in Boston, Mass., on July 19, 1850, and was 
educated in the public schools of that city. For a short period he at- 
tended Brown University, later going to Tufts College, where he re- 
ceived the degree of Ph. B. in 1869. Following his graduation from 
Tufts Mr. Pitman entered the Harvard School of Mining, receiving the 
degree of Mining Engineer in 1874, and afterwards went to Germany, 
where he pursued special studies in chemistry at the Universities of 
Heidelberg and Berlin. From 1877 to 1882 he was professor of chem- 
istry at Tufts, at the close of that time becoming treasurer and gen- 
eral manager of the Butte Silver & Mining Copper Co., Butte, 
Mont. In 1886 he returned East as chemist and superintendent of 
the Valley Falls Co., Valley Falls, R. I. In 1888 he became general 
manager of the Copp Dyeing Co. He later became secretary of the 
Philadelphia Manufacturers’ Mutual Fire Insurance Co., and was for 
a time connected with the Holmes Fibre Graphite Co., also of Phila- 
delphia. 

In 1894 he was elected secretary-treasurer of the Narragansett Mu- 
tual Fire Insurance Co., Providence, R. I., and remained in that ca- 
pacity until he became vice-president, the office he.was holding at the 
time of his death. He was also a director of the American Invest- 
ment Co. 

Mr. Pitman became an associate of the Society in 1892. 

GEOFFREY LAWRENCE REID 

Geoffrey L. Reid was born in Lawrence, Mass., on March 29, 1894. 
He was educated in the public schools of Lawrence and upon gradua- 
tion from high school entered Massachusetts Institute of Technology, 
from which he was graduated in 1916 as a mechanical engineer. 

His first position was with the General Electric Co., Lynn, Mass., 
in connection with cost work and estimating on Curtis steam tur- 
bines. He was next employed in the inspection department of the 
Associated Factory Mutual Co’s., Boston, leaving that firm to enter 
the statistical department of the Stone & Webster Engineering Cor- 
poration, Boston. In December, 1917, he enlisted in the U. S. Naval 
Aviation Corps and was assigned as an inspector of aeroplane motors 
znd stationed at the Curtiss Aeroplane & Motor Corporation, Buffalo, 
N. Y. In April, 1918, he received his honorable discharge from the 
Army owing to ill health. 

Mr. Reid died on December 23, 1918. He became a junior member 
of the Society in 1916. 


EDW:N H. ROUSSEAU 


Edwin H. Rousseau was born in New Orleans, La., in September, 
1884. He was graduated from the Louisiana State University in 1905 
with the degrees of B. S. and M. E. He also attended Tulane Uni- 
versity. 

His first position was with the Central Electric & Improvement Co., 
Inc., New Orleans, where he was located for about four years. In 1910 
he became manager of the order department and draftsman for the 
John H. Murphy Iron Works, also in New Orleans. Three years later 
Mr. Rousseau became connected with Dibert, Bancroft & Ross Co., 
Ltd., as a designer on multiple-effect evaporators, vacuum pans and 
barometric condensers, resigning in 1916 to take a position with the 
Dyer Co., Cleveland, Ohio, having charge of the cane-sugar depart- 
ment, handling all engineering incidental to building cane-sugar fac- 
tories, ete. In the early part of 1917 Mr. Rousseau became assistant 
engineer in the engineering department of the E. B. Badger & Sons 
(o., Boston, Mass., where he had charge of the engineering work con- 
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nected with the building of complete industrial and chemical plants. 
Since October, 1917, Mr. Rousseau has been with the Birmingham 
Machine & Foundry Co., Birmingham, Ala., as chief engineer, which 
position he was holding at the time of his death, December 3, 1918. 
Mr. Rousseau became a member of the Society in 1915. He was 
also a member of the Chemists’ Club of New York and of the Civic 
Association of Birmingham. 


ANGUS SINCLAIR 


Angus Sinclair, D. E., founder and for the last 32 years editor-in- 
chief of Railway and Locomotive Engineering, died January 1, 1919, 





ANGUS SINCLAIR 


at his home in Milburn, N. J. He was born at Forfar, Scotland, and 
began his railroad career as a telegraph operator, gaining his engineer- 
ing knowledge at the shops of the Scottish Northeastern Railway at 
Arbroath. After some service as a marine engineer he came to Amer- 
ica and again took up railroading, first with the Erie and later as a 
locomotive engineer on the Burlington, Cedar Rapids and Northern. 
He attended the chemistry classes of the Iowa State University and 
was later appointed chemist on the railway, combined with the duties 
of roundhouse foreman. It was during this period that he first gave 
serious attention to the problem of fuel economy and smoke prevention. 
His methods, which met with considerable opposition at first, are now 
universally approved. 

In 1883 he joined the editorial staff of the American Machinist and 
later became proprietor and editor of Railway and Locomotive En- 
gineering. In a short time this paper became a leading authority in its 
field and has maintained its high character and standing ever since. 
Dr. Sinclair was the author of many popular books on engineering sub- 
jects. In 1908 he received the honorary degree of Doctor of Engineer- 
ing from Purdue University. About this time he was also appointed 
special technical instructor in the mechanical department of the Erie 
Railroad. He traveled extensively in Europe as well as in America and 
was everywhere received as among the foremost authorities on all mat- 
ters connected with the mechanical department of railways. He was 
closely identified with the work of many of the leading engineering so- 
cieties in America and in Europe. Hé was elected a member of the 
American Railway Master Mechanics’ Association in 1873. He served 
as secretary of the association from 1887 to 1896, was elected treasurer 
in 1900 and served continuously until the time of his death. He became 


a member of the Master Car Builders’ Association in 1873. He was 
the first president of the New Jersey Automobile and Motor Club. He 
was a delegate to the International Railway Congiess, held at Wash- 


ington, D. C., St. Louis, Mo., and Berne, Switzerland. 

Among the societies which he aided in establishing was the Traveling 
Engineers’ Association, founded in his office in 1892. He was a Knight 
Templar in the Masonic fraternity, a governor in the St. Andrew’s So- 
ciety, ex-president of the Burns Society, besides being a member of the 
American Railway Guild, Lawyers’ Club, New York Railway Club and 
numerous railway, Scottish and other societies. 

Dr. Sinclair became a member of our Society in 1883. 


CLARENCE B. D. UNVERFERTH 


Clarence B. D. Unverferth was born on October 10, 1884, 
Ohio. 


in Dayton, 
He was educated in the parochial schools and in St. Mary’s 
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College in Dayton, later taking a special course in hydraulie and steam 
engineering. 

From 1902 to 1907 he was connected with the Platt Iron Works, 
Dayton, as draftsman on pumps, heaters, condensers and filter-press 
machinery. His next position was with the Dayton Hydraulic Ma- 
chinery Co., as‘chief draftsman and designer on centrifugal pumps. He 
was with this company for three years, resigning to become designer 
and draftsman on paper-mill machinery and water wheels for the Day- 
ton Globe Iron Works. In 1911 he became connected with the Ohmer 
Fare Register Co., Dayton, as tool designer, and the following year 
was with the Recording and Computing Machines Co., Dayton, as 
designer of tools and screw-machine cams. In 1913 he entered the 
office of the County Engineer of Montgomery County, Ohio, as chief 
draftsman and surveyor in eharge of all drafting and field work. At 
the time of his death he was con- 


THE JOURNAL 
Am.Soc. M.E. 


and which is regarded by many alumni as furnishing a most valua- 
ble part of their education. 

This system has been copied with some modifications in many 
other colleges and technical schools and has no doubt had a pro- 
nounced influence upon the methods of teaching oiher sciences. 

Professor Carpenter published his ‘“ Notes on Mechanical 
Laboratory Practice” in 1891. This was the basis of his later text 
book on “ Experimental Engineering” which has been the leading 
manual in this country on the subject. The first edition of his 
book on heating and ventilation was published in 1895 entitled 
“ Heating and Ventilating Buildings.” This book has gone through 
six revisions and has had an extensive circulation. It contains much 
original material from the author’s own experience and is much 
quoted by later writers on heating and ventilating. Professor Car- 

penter is also joint author with Pro- 





nected with the Aircraft Production 
Board at Dayton. 

Mr. Unverferth died of pneumonia 
on November 10, 1918. He became 


an associate-member of our Society 
in 1918. 
ROLLA C. CARPENTER 


Prof. Rolla C. Carpenter, who has 
been a prominent member of the fac- 
ulty of Sibley College, Cornell Uni- 
versity, since 1890, died at his home 
at Ithaca, N. Y., on January 19. 

The following account of Professor 
Carpenter’s life is taken from that 
prepared only a few months ago for 
the Sibley Journal of Engineering at 
the time when he was about to retire 
from active service at the University, 
to devote his attention to engineering 
and consulting work, particularly 
along the lines of coke manufacture 
and the recovery of by-products inci- 
dent to that industry. For many 
years Professor Carpenter was one of 
the most actively participating mem- 
bers of The American Society of Me- 
chanical Engineers, a frequent at- 
tendant at meetings and one whom 
a very large number who came to the 
meetings always wanted to see and 
talk with. 

Professor Carpenter was born near 
Orion, Michigan, June 26, 1852. His 
father, Charles K. Carpenter, owned 
an extensive farm at this place and 
was also vice-president of a railroad 
running between Detroit and Bay 
City, which now forms part of the 
Michigan Central system. 

He graduated from Michigan Agri- 
cultural College in 1873 and received 
the degree of Civil Engineer from the 
University of Michigan in 1875. He was then engaged as an instructor 
in the Michigan Agricultural College, at the same time doing graduate 
work, and received the degree of Master of Science in 1876. In 1878 
he was elected professor of mathematics and civil engineering at the 
Michigan Agricultural College, which position he held until 1890. 
During part of this’ period he spent his vacations, which then came in 
the winter months. studying at other institutions. Part of this time 
was spent at the Massachusetts Institute of Technology, where he 
studied under Professors Peabody and Lanza, and part was spent 
at Cornell, where he received the degree of Master of Mechanical 
Engineering in 1888. He was greatly assisted in the preparation 
of his thesis for the M.M.E. degree by his connection with the 
Lansing Iron and Engine Company of Lansing, Michigan, as con- 
sulting engineer. This connection placed at his disposal the facilities 
of a large and up-to-date manufacturing plant which offered oppor- 
tunities not then enjoyed by any of the technical schools. This 
thesis, which is now on file in the University library and which 
was reported upon by Dr. Thurston in a paper read before The 
American Society of Mechanical Engineers, was on the subject of 
Internal Friction in Non-Condensing Engines and, as shown by Dr. 
Thurston’s discussion, played an important part in the entire re- 
vision of the ideas which then prevailed concerning steam-engine 
friction. 

In 1890 Professor Carpenter was elected Associate Professor 
of Engineering at Cornell University and the laboratory work was 
organized as a separate department under his direction. In 1895 
he was elected professor of experimental engineering, which position 
he held up to the time of his death. 

Professor Carpenter’s experience in the several leading edu- 
cational institutions as well as his intimate contact with various 
industrial enterprises peculiarly fitted him for the work of building 
up a course of instruction in experimental engineering which has 
done much for the upbuilding of the reputation of Sibley College 
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fessor Diederichs of a textbook on 
“Gas Engines.” In addition to these 
books, he has made many contribu- 
tions to engineering literature through 
various societies and publications, 
among which may be mentioned The 
American Society of Mechanical En- 
gineers, the American Society of Civil 
Engineers, and the American Society 
of Heating and Ventilating Engineers. 

Professor Carpenter held member- 
ship in eight of the leading engineer- 
ing societies of America. He was 
vice-president of The American Soci- 
ety of Mechanical Engineers from 
1908 to 1911 and served on various 
committees of this Society, perhaps 
the most important of which is the 
Boiler Code Committee. He was 
President of the American Society 
of Heating and Ventilating Engineers 
in 1898, was vice-president of the 
American Society of Automobile En- 
gineers in 1910-12, and has taken an 
active interest in the student branch 
of The American Society of Mechani- 
eal Engineers at Cornell. 

Professor Carpenter engaged in 
a diversified field of investigation and 
research, including problems relating 
to power plants, gas engines, cement 
manufacture, coke manufacture, rail- 
way management, heating and venti- 
lating, etc. He was one of the leading 
patent experts in the country and was 
employed by many of the leading law 
firms in various parts of the United 
States. He invented a number of 
pieces of laboratory apparatus, such 
as the Carpenter coal calorimeter, 
which was for many years a standard 
for testing the heating value of coal, 
the throttling and separating steam 
calorimeters now extensively used, a 
friction testing machine which may be found in most of the large 
laboratories and an inertia governor for the steam engine. 

Professor Carpenter was honored by appointment to various 
positions of distinction. He was judge of machinery and trans- 
portation at the Chicago Exposition in 1893, at the Buffalo Exposi- 
tion in 1901, and at the Jamestown Exposition in 1907. He was 
a member of the commission appointed by the Academy of Science 
in 1915 at the request of the President of the United States to 
investigate the slides at the Panama Canal and to make such recom- 
mendations as in the judgment of the commission would improve 
the conditions and lessen the possibilities of slides in the future. He 
received the degree of Doctor of Laws in 1907 from the Michigan 
Agricultural College. 

Professor Carpenter’s kindly manner and genial disposition made 
it easy for even the most timid to approach him and he was never 
too busy to be considerate of anyone who sought his council and 
advice. His large and varied experience, coupled with good judg- 
ment and his extensive knowledge of the engineering profession and 
of human nature, made his counsel and advice exceedingly valuable 
to his colleagues as well as to students and the world at large. 





In a pamphlet on International Control of Minerals recently issued 
by the U. S. Geological Survey, the strategic position of the United 
States is graphically shown by a table compiled by Dr. C. K. Leith. 
The United States controls about one-third of the world’s mineral 
production of 1,700,000,000 tons. The few minerals for which this 
country is dependent on foreign countries are offset by so many in 
which we have a dominance of supply and our financial position is so 
strong that it appears certain that in this respect our entrance into a 
league of nations would not be based on self-interest. The interests 
of conservation clearly require an international control of minerals. 
But this will depend on whether the nations are willing to make the 
necessary economic sacrifices in the interest of world harmony. 














N these columns are inserted items concerning members of the Society and their professional activities. 


PERSONALS 


Members 


are always interested in the doings of their fellow-members, and the Society welcomes notes from members and con- 
cerning members for insertion in this section. All communications of personal notes should be addressed to the Secre- 
tary, and items should be received by February 15 in order to appear in the March issue. 


CHANGES OF POSITION 


ALEXANDER M. GRIER has become associated 
with the Combahee Company, White Hall, 8S. C., 
in the capacity of general manager. He was 
formerly sanitary engineer with the EB. I. duPont 
de Nemours and Company, Wilmington, Del. 


ARTHUR B. COATES has resigned his position 
with the Ford Motor Company, Detroit, Mich., in 
the power and construction department, and has 
accepted the position of assistant mechanical en- 
gineer with the U. S. Bureau of Mines, Pitts- 
burgh, Pa. 


PAUL BEEN has become affiliated with the Mor- 
gan Engineering Company, Alliance, Ohio, in the 
capacity of engineer. He was until recently con- 
nected with the Manierre Engineering and Ma- 
chine Company, Milwaukee, Wis. 


LEON E. JEANNERET, formerly connected with 
the Babcock and Wilcox Company, Bayonne, N. 
J., has become associated with the King Bridge 
Company, Cleveland, Ohio. 


B. R. Savusen, formerly manager of the 
Chicago office of the Schutte and Koerting Com- 
pany, has become identified with the Star Brass 
Works of the same city, engaged in sales promo- 
tion and research work of Spray cooling equip- 
ment. 


FREDERICK A, SCHEFFLER, formerly connected 
with the New York offices of the Babcock and 
Wilcox Company, has become associated with the 
Fuller Engineering Company, of Allentown, Pa., 
as manager of the department devoted to the ap- 
plication and introduction of pulverized coal 
equipment for steam power plants in the United 
States. Mr. Scheffler’s headquarters are in New 
York City. 


ERNEST K. HILL, until recently connected with 
the Wright-Martin Aircraft Corporation, New 
Brunswick, N. J., in the capacity of assembly in- 
spector has assumed the position of mechanical 
draftsman with the E. J. Longyear Company, 
Marquette, Mich. 


W. JOCELYN DALE has resigned as superin- 
tendent of power for the Matahambre Copper 
Mines at Sta Lucia, Pinar del Rio, Cuba, to 
take the position of electrical engineer with the 
Elia Sugar Company, and engineer with the 
Cuba Cane Sugar Corporation, of Havana, Cuba. 


RAY MAYHEW has severed his connections with 
the Minneapolis Steel and Machinery Company, 
Minneapolis, Minn., with whom he has been 
affiliated for ten years, and has accepted a posi- 


tion as motor engineer with the American Hoist 
and Derrick Company, St. Paul, Minn. 


Roy A. WATKINS is no longer connected with 
the Bureau of Steam Engineering at Washington, 
D. C., having assumed the duties of vice-president 
and general manager of the Bath Machine Works, 
Inc., Bath, N. Y. 


ANNOUNCEMENTS 


N. L. Snow, formerly vice-president and sales 
manager of the Terry Steam Turbine Company, 
Hartford, Conn., has been elected vice-president 
and general manager of that company. Mr. 
Snow has been connected with the company for 
the past ten years. 


WILLIAM PATERSON has accepted a_ position 
with the Illinois Maintenance Company, Chicago, 
Ill. 


Louis W. ADAMS has assumed the position of 
manager of the open hearth department of the 
Ashland Iron and Mining Company, Ashland, Ky. 


HENRY Forp has resigned the presidency of the 
Ford Motor Company, Detroit, Mich., to devote 
his time to his new weekly newspaper, the Dear- 
born Independent, and his tractor plant at Dear- 
born, Mich. 


FRANK D. BAKER, formerly in mechanical and 
mill design in Colorado and, since its organiza- 
tion in 1899, with the American Smelting and 
Refining Company, as chief engineer of the 
Colorado department, has retired. He will do 
limited mechanical consultant work in Denver, in 
association with his sons. 


WaLTeR N. POLAKOV, consulting engineer, an- 
nounces the founding of Walter N. Polakov and 
Company, Inc., New York, consultants in power- 
production methods, industrial investigations, 
labor problems, scientific-record systems and pro- 
duction accounting. 


ALFRED Musso will have charge of the Coast 
Coaling and Engineering Company’s newly-organ- 
ized department for the development of labor- 
saving machinery. He will give special attention 
to questions pertaining to the handling of bulky 
materials, the coaling of ships and general steve- 
doring. 


HERBERT B. REYNOLDS, formerly a fuel engi- 
neer in the U. S. Bureau of Mines, has returned 
to the motive power department of the Inter- 
borough Rapid Transit Company, of New York, 
as mechanical research engineer. 


Morris L. Cooke, Boyd Fisher, KEPre.e 
HALL, Horace K. HatHaway, Clyde L. King and 
John H. Williams, announce the opening of an 
office in Philadelphia, Pa., as consulting engineers 
in management. 


M. L. KAUFMAN is a member of the recently 
established firm of Kaufman and Levine, con- 
sulting and industrial engineers, of New York. 
Mr. Kaufman was employed, for the last three 
and a half years, by J. H. Wallace and Com- 
pany, pulp and paper engineers; recently, he was 
engineer on a section of the work at Nitro, W. 
Va., connected with the Cotton Purification Area, 
U. 8. Explosives Plant “ C.” 


LIEUT-COMMANDER FREDERICK L. PRYOR was 
presented, on December 21, with a gold watch 
by the released students at the demobilization of 
the Nayal Section of the Students’ Army Train- 
ing Corps at Stevens Institute of Technology, 
Hoboken, N. J. 


JaMEes W. SMITH resigned, on January 1, as 
general superintendent of Gray and Davis, Inc., 
Cambridge, Mass. 


CLELAND COLDWELL Ross, formerly superin- 
tendent with the Coldwell Lawn Mower Com- 
pany, of Newburgh, N. Y., has recently returned 
to that company as works manager after serving 
as a lieutenant in the Ordnance Department of 
the Army. 


CHARLES T. MypkS, formerly production eng:- 
neer of the Savage Arms Corporation, Utica, N. 
Y., has been appointed works engineer of the 
Utica plant, in complete charge of the operation 
and maintenance of the mechanical and electrical 
departments of the plant. 


RoBert E. NEWCOMB, superintendent of the 
Deane Works of the Worthington Pump and Ma- 
chinery Corporation, Holyoke, Mass., was elected 
president of the New England Foundrymen’s 
Association, at a meeting held in Boston, Jan- 
uary 8, 


GEORGE E. RANDLES, general manager of the 
Foote-Burt Company, Cleveland, Ohio, has re- 
signed as director of the maintenance division of 
the Motor Transport Corps and has returned to 
his regular duties in Cleveland, from Washing- 
ton, where he has been located for more than a 
year. 

APPOINTMENTS 


MELViN B. NEwcoms, formerly chief draftsman 
of the hydraulic department of the Wellman 
Seaver Morgan Company, Cleveland, Ohio, has 
been appointed chief engineer of the rubber ma- 
chinery department at the Akron, Ohio, works 
of the same company. 


LIBRARY NOTES AND BOOK REVIEWS 
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GEORGE WESTINGHOUSE. His Life and Achievements. By Francis 
E. Leupp. Little, Brown and Co., Boston, 1918. Cloth, 6x 9 in., 
304 pp., 5 pl., 6 portraits. $3. 


George Westinghouse was a prominent figure in the industrial 
life not only of America, but of+the world for so many years, 
that it was greatly to be desired that a suitable biography should 
be written for the satisfaction of his friends and admirers and 
for the instruction of the younger men in the industrial field. 

He worked in so many lines, and with such splendid results, that 
a complete biography would cover the engineering and technical 
work which he did, as well as the administrative and business 
side of his career. 

Mr. Leupp is an accomplished literary man, but not an engi- 
neer; and he undoubtedly felt that he could not with advan- 
tage discuss the technical side of Mr. Westinghouse’s career. 


He disarms criticism by confessing frankly that the mission of 
his volume is simply human. It is a pleasure to say that within 
its limitations this biography of Mr. Westinghouse is quite com- 
plete and satisfactory. Indeed, it is a credit to Mr. Leupp’s 
industry and investigation that he should have been able, with 
practically nothing in the shape of diaries or personal correspond- 
ence, and relying for the personal touch almost entirely on the 
memory of associates, to give such a true picture of the great and 
wonderful man about whom he was writing. 

There are, of course, omissions which will occur to anyone 
who was at all intimate with Mr. Westinghouse and his interests, 
such, for example, as the absence of the name of Benjamin G. 
Lamme from the list of able assistants in the electrical field. By 
many he is regarded as the most striking figure, in the way of 
electrical genius, of these assistants. 

Mr. Leupp stresses the well-known fact, among his intimates 
of Mr. Westinghouse’s great confidence in his own judgment; 
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but it is not quite so clear as he might have made it that there 
was great justification for this confidence from the numerous 
eases in which Mr. Westinghouse had backed his own judgment 
against that of his advisors, and had proved to be right. The 
reviewer makes this remark because he once had occasion to 
diseuss this very point with a critic of Mr, Westinghouse; and 
after explaining in detail a number of important and remarkable 
eases where his judgment had been proved correct; the critic 
agreed that it was not a cause for surprise that he should have 
trusted his own judgment more than that of any other person. 

The financial difficulties through which the Electric Company 
passed led many careless observers to say that Mr. Westinghouse 
was no financier. Mr. Leupp tells the story of the difficulties, 
both in 1893 and 1907, and shows, to those who know, his appre- 
ciation of the fact that Mr. Westinghouse really was a great 
financier. It so happens that the reviewer, who was then an 
officer of the Electric Company, came into possession of infor- 
mation entirely independent of Mr. Westinghouse, through finan- 
cia] friends in Pittsburgh, which showed that the rehabilitation 
of the Electrie Company in 1908 was due entirely to Mr. West- 
inghouse. The Committee of Bankers had advised a scheme 
which fell absolutely flat; and it was not until the so-called 
Merchandise-Creditors Plan was proposed that any success was 
attained. This plan was, in conception and detail, the work of 
Mr. Westinghouse. Doubtless this is a case of definition. If 
to be a financier means to sit in a marble palace, handling other 
people’s money and making loans with ample security, refusing 
absolutely to take any chances whatever, then doubtless Mr. 
Westinghouse would not have laid any claim to being a financier. 
If, on the contrary, the courageous meeting of unusual difficulties 
with all the usually recognized financial authorities against you 
and success in the solution of the difficulties, is to be a financier, 
then he certainly was a great one. 

It is a pleasure to note in Mr. Leupp’s book that Mrs. West- 
inghouse receives considerable notice; and he shows her great 
executive ability as a hostess in the sympathetic story he tells. 
If he had known her intimately, he might have given additional 
touches showing her great sympathy and attention to all her 
guests, even the humblest; a trait which does not always accom- 
pany the executive capacity. 

Mr. Leupp was evidently thoroughly in sympathy with, and 
a great admirer of, the wonderful man about whom he wrote, a 
condition which the writer believes absolutely necessary to a 
satisfactory biography; and the book can be confidently recom- 
mended to all who admire the story of a great life, full of won- 
derful deeds, and a benefit to humanity. As already stated, it is 
by no means a complete biography, because only the outstanding 
facts about his great works are given; and the engineering and 
technical side is almost entirely absent. It is to be hoped that 
before long the biography will be written by some competent 
engineer who is also an accomplished literary man, so that the 
complete story of the wonderful life of George Westinghouse 
may be preserved. 


W. M. MeF aruanp. 


Tue A-B-C oF AvIATION. A complete, practical Treatise outlining 
clearly the Elements of Aeronautical Engineering with special 
reference to simplified Explanations of the Theory of Flight, 
Aerodynamics and Basic Principles underlying the Action of Bal- 
loons and Airplanes of all Types. A non-technical Manual for 
all Students of Aircraft. This book includes instruciions for 
lining up and inspecting typical Airplanes before flight and also 
gives easily understood rules for flying. By Victor W. Page. The 
Norman W. Henley Publishing Co.. New York, 1918. Cloth, 
6 x 9 in., 274 pp., 128 illus., 7 pl. $2.50. 


A companion volume to the author’s Aviation Engines, giving 
a simple account of the operation and repair of airplanes. In- 


tended for use by prospective aviators and mechanics, not as a 
treatise for engineers and designers. 


AEROBATICS. By H. Barber. Robert M. McBride and Co., New York, 
1918. Cloth, 11 x 18 in., 61 pp., 29 pl. $3. 

An explanation of the general rules governing flying. The in- 

struction is arranged in progressive form and is intended to con- 

vert the novice into an expert pilot in the shortest possible time, 
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with the greatest possible degree of safety to himself and his 
machine. 


AMERICAN ENGINEERS BEHIND THE BATTLE LINES IN FRANCE. By 
Robert K. Tomlin, Jr. First edition. N. Y., published by Engi- 
neering News-Record. (McGraw-Hill Book Co., Inc., sole selling 
agents.) New York, 1918. 1% cloth, 9 x 12 in., 91 pp., illus. $2. 

These nineteen articles, reprinted from the McGraw-Hill peri- 
odicals of the year, describe various phases of the engineering 
work executed by the American Army. Gathered together, they 
form an interesting account of the problems and the methods used 
to solve them. 


AMERICAN PROBLEMS OF RECONSTRUCTION. A National Symposium 
on the Economic and Financial Aspects. Edited by Elisha M. 
Friedman, with a Foreword by Franklin K. Lane. E. P. Dutton 
and Co., New York, 1918. Cloth, 5 x 8 in., 471 pp. $5. 


The editor here presents the opinions of some twenty-eight 
prominent Americans in the hope of stimulating thought on the 
subject. The specific points treated are the temporary effects of 
the war, the best methods of facilitating our readjustment to 
peace conditions, the permanent effects of the war, the changes 
that these will effect in our national life, and the national economic 
policy that should be adopted. 


ANNUAL CHEMICAL DIRECTORY OF THE UNITED States. Second edi- 
tion, 1918. Consulting Editor, B. F. Lovelace; Managing Editor, 
Charles C. Thomas. Williams and Wilkins Co., Baltimore. (copy- 
right 1918). Cloth, 6 x 9 in., 534 pp. $5. 


This directory is intended as a comprehensive review of all 
matters relating to industrial, technical and scientific chemical 
development in the United States. It contains lists, classified by 
subject and location, of manufacturers and dealers in chemicals 
and allied products and in equipment; a geographical directory 
of industrial, institutional, federal, state, municipal and commer- 
cial laboratories; a list of technical and scientific societies of the 
world, and bibliographies of technical and scientific journals, and 
of the important new books of 1917-1918. A “ News and Notes” 
section completes the work. This second issue is approximately 
twice as large as the first. 


THe ATOMIC WEIGHTS OF BORON AND FLUORINE. By Edgar F. Smith 
and Walter K. Van Haagen. Carnegie Institution, Washington, 
D. C. Paper, 7 x 10 in., 65 pp., 4 illus., 4 tab. $1. 

The authors decribe in detail their work upon the atomic weight 
of boron and give a recalculation of that of fluorine, based upon 
their new value for boron. This latter value is considerably lower 
than that hitherto accepted. 


ELectric Morors AND CoNnTROL SysTEMs. A Treatise on Electric 
Traction Motors and Their Control. By A. T. Dover. Sir Isaac 
Pitman and Sons, Ltd., London, 1918. Cloth, 6 x 9 in., 372 pp.. 
315 illus., 9 tab. $6. 


In this volume, which is an amplification of a portion of his 
work on Electric Traction, the author treats of the application of 
electric motors to railways. The endeavor has been to meet the 
needs of engineers and advanced students of engineering, rather 
than those of specialists in electric railway equipment. 


ELECTRICAL EQUIPMENT OF THE Motor Car. By David Penn More- 
ton and Darwin S. Hatch. U. P. C. Book Co., Inc., New York, 
1918. Flexible cloth, 5 x 7 in., 506 pp., 428 illus. $2.50. 

This work is intended to give the lay reader sufficient knowledge 
of the electrical equipment of an automobile to enable him to 
operate it intelligently and to make ordinary adjustments and 
repairs. It is compiled from a series of articles that appeared in 
Motor Age, with additions and emendations. 


ELECTRICITY AND MAGNETISM FOR ENGINEERS. Part I. Electric and 
Magnetic Cirecuiis. By Harold Pender. First edition. Mc- 
Graw-Hill Book Co., Inc., New York, 1918. Cloth, 6 x 9 in., 380 
pp., 98 illus. $3. 


This volume covers substantially the same ground as that of the 
author’s Principles of Electrical Engineering. The method of 
treatment, however, is distinctly different. The various laws and 
relations are more fully discussed and a greater number of 
practical applications are given. Particular emphasis is laid upon 
exact quantitative statements of the fundamental laws. 
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HE following pages form a descriptive Index to articles 
on engineering and related subjects in current periodicals. 
In its preparation the Society’s engineering staff regularly 
examines all of the technical journals and society publications 
received by the Engineering Societies Library, which form 
one of the greatest and most complete coliections of scientific 


PHOTOSTATIC COPIES 


HE Society is prepared to supply photostatie copies (white 

printing on brown background) of any of the articles listed. 
Copies of the periodicals themselves, or clippings of articles, 
cannot be supplied. 

Price of each print (up to 11x14 in. im size), 25 cents plus 
postage. A separate print is required for each page of the larger- 
size periodicals, but where possible two pages will be photographed 
together on the same print. Bill will be mailed with the prints. 

Those holding coupon books for clippings formerly issued by 


periodicals in the world, comprising upward of 1100 @istinct 
publications in some ten languages. Cross-references are freely 
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° Dec. 1, 1918, pp. 565. Quotes standard proce- General character of work done by Tacony 

Mechanical dure of Navy Department for protection or Ordnance Corps., Philadelphia. 

iron, steel and aluminum aircraft parts. A 
. . é Operation 
Engineering Pipe Recommendations for Economical Operation 
Investigation of Pipe Corrosion in Chicago of Iron Works (Dispositions générales — 
- Buildings, with Special Reference to Durability peuvent étre recommandées dans les installa- 
of Pipe Materials, Thomas J. Claffy. Mun. & tions de forges), O. Duperron. Génie Civil, 
ATR MACHINERY County Eng., vol. 55, no. 6, Dec. 1918, pp. vol. 73, nos. 20 and 21, Nov. 16 and 23, 1918, 
Turbo-Blowers 208-210. Data secured from inspection of 63 pp. 387-389 and 404-407, 3 figs. Concerning 
Broe-wlowers buildings. Rating of cast iron, wrought iron regenerative devices, use of powdered fuel, 
Coppus Turbo Blower. Indus. Management, and steel. continuousness of operation, use of compressed 
vol. 57, no. 1, Jan. 1919, pp. 74-75, 2 figs. air. Plans of ideal modern smithy. 


Mechanical features of machine constructed by 
Coppus Eng. & Equipment Co. 

Combined Motor and Turbine Driven Blast- 
Furnace Blower. Iron & Coal Trades Rev., 
vol. 47, no. 2645, Nov. 8, 1918, p. 523, 1 fig. 
Operation of unit consisting of synchronous 
motor driving blower, this motor being oper- 
ated in addition as a power-factor adjuster on 
a 3000-volt 50-cycle supply. 


Ventilators 


The Largest Round Ventilator in the World. 
Metal Worker, vol. 91, no. 1, Jan. 3, 1919, pp. 
28-29, 3 figs. Details of special construction 
to withstand wind pressure and secure per- 
manence and service. 


CORROSION 
Aircraft Parts Z 
Prevention on Aircraft Metal 


FORGING 


Density of Steel 


Does Forging Increase Specific Density of 
Steel? H. Doerr. Bul, Am. Inst. Min. 
Engrs., no. 145, Jan. 1919, pp. 79-81, 2 figs. 
Table of specific densities of ten ingots of 
basic open-hearth steel both before and after 
forging shows little or no change in density 
with steel initially free from cavities. 


Drop Forging 
Drop Forging in Automobile and Aircraft 
Work. Part VI. Automobile Engr., vol. 8, 
no. 120, Nov. 1918, pp. 328-331, 13 figs. De- 
tails of typical plant, with description of 
modern tools and methods. 
Gun Forgings 
Making Gun Forgings Under War Demands, 


FOUNDRIES 
Brass Melting 
Melting Brass in a Rotking Electric Fur- 
nace, H. W. Gillett and A. E. Rhoads. Le- 


oartment of Interior, Bur. of Mines, Bul. 171, 
Min. Technology 23, 131 pp., 6 figs. Sets 
forth in detail -possibilities and limitations of 


electric brass melting and compares various 
types of furnaces. Also Water & Gas Rev., 
vol. 29, no. 6, Dec, 1918, pp. 9-11. 

Chaplets 


Obtaining Best Results from Use of Chap- 
lets, Ernest Schwartz. Foundry, vol. 47, no. 
317, Jan, 1919, pp. 14-15, 14 figs. Removal 
or prevention of rust and precautions against 
excessive moisture essential to prevent blow- 
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Parts, H. A. Gardner. Aviation, vol. 5, no. 9, no. 22, Nov. 28, 1918, pp. 1240-1242, 6 figs. purposes. 
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Core Room Regard to the Combustion and Gasification of 


FURNACES 


Core-Room of T. H. Symington Co., Roches- 
ter, Donald 8S. Barrows. Can. Foundryman, 
vol. 9, no. 12, Dec. 1918, pp. 296-299, figs. 
Arrangement intended to provide good ven- 
tilation and lighting. 

Efficiency in the Core Room, J. B. Conway. 
Am. Mach., vol, 50, no. 1, Jan. 2, 1919, pp. 
11-14, 6 figs. Conclusions reach as result 
of investigation into conditions of efficiency 
and production in southern factory and reme- 
dies applied. 


Cupola 


Operation of a Cupola, William Lauten. 
Metal Trades, vol. 9, no. 11, Nov. 1918, pp. 
461-463, 2 figs. Account of experiments with 
column charging. 


Foundries 


Continuous Two-Story Foundry Proves Eco- 
nomical, J. F. Ervin. Foundry, vol. 47, no. 
317, Jan. 1919, pp. 40-42, 2 figs. States that 
extensive handling operations in modern foun- 
dry are most readily agar in building of 
multi-story design. ‘rom paper before Am. 
Foundrymen’s Assn. 


Unique Features of an _ Illinois Foundry, 
Charles Lundberg. Iron Age, vol. 102, no. 
26, Dec. 26, 1918, pp. 1563-1569, 13 figs. 
Electric steel, gray iron and semi-steel deparv- 
ments; continuous operations with large pro 
duction in small space; use of molding ma- 


chines. Description of plant of Avery Co., 
Peoria, Ill. 
Molding 


How Gear Cases for Tractors, Are Molded. 
Foundry, vol. 47, no. 317, Jan. 1919, pp. 2-5, 
8 figs. Molding machines of large capacity 
and special core-room equipment are employed ; 
special rigging for economies. 

Patterns and Their Relation to Molding 
Problems, Joseph A. Shelly. Machy., vol. 25, 
no. 4, Dec. 1918, pp. 310-314, 12 figs. First 
of series of articles dealing with construction 
and application of patterns, including use of 
woodworking tools, art of joinery, and various 
methods of building patterns and core boxes. 


Salvage Work 


Reclaiming Wealth in the Foundry Yard, 
F. B. Hicks. Can. Foundryman, vol. 9, no. 12, 
Dec. 1918, pp. 302-303. Salvage work con- 
ducted by a superintendent of Sawyer-Massey 


works, 
War Demands 
Shell Need Found Foundries Ready. Iron 
Trade Rev., vol. 63, no. 22, Nov. 28, 1918, pp. 


1229-1236, 15 figs. Methods developed in 
American foundries to meet increased 
of production. 

See also ELECTRICAL ENGINEERING, 
Furnaces (Industrial Furnaces, Steel Fur. 
naces). 


emand 


FUELS AND FIRING 


Blast-Furnace Gas 


The Use of Blast-Furnace Gas for Heating 
Boilers and Metallurgical Apparatus (L’emploi 
du gaz pour le chauffage des chaudiéres et des 
appareils métallurgiques), H. Thiry. Génie 

vil, vol. 73, no, 21, Nov. 23, 1918, pp. 401- 
404, 8 figs. Precautions necessary to insure 
successful operation of Cowper system. Ab- 
stract of discussion before South Wales Inst. 
Engrs. and Cleveland Inst. Engrs. 


Briquetting 
The Economy of Briquetting Small Coal, J. 
A. Yeadon. rans. Instn. in. Engrs., vox. 


56, part 1, Nov. 1918, pp. 81-34 and (discus- 
sion) pp. 34-36. Considerations on conserv- 
vation of coal and utilization of waste mate- 
rials; advantages of briquetting; method of 
manufacture; rectangular and ovoid forms of 
briquets. 


Chimney Design 


Saving the Waste in the Chimney, Robert 
Sibley and Chas. H. Delany. Jl. Elec., vol. 41, 
nos. 10 and 11, Nov. 15 and Dec. 1, 1918, pp. 
463-464 and 511, 4 figs. Nov. 15: Funda- 
mental laws of chimney design as applied to 
economic operation of oil-fired power plant. 
a. 1: Draft formula for modern power 
plant. 


Combustion Characteristics of Coal 


Combustion Characteristics of Coals. Blast 
Furnace, vol. 6, no. 12, Dec. 1918, pp. 495-497, 
5 figs. Factors entering into success of equip- 
ment selected for burning different kinds of 
coal; performance of various types of stokers ; 
data on grades of coal. 


Generation of Heat from Bituminous Coal 
and Its Absorption by the Boiler, Henry Miso- 
stow. Power, vol. 48, no. 25, Dec. 17, 1918, 
pp. 898-899, 3 figs. From paper before Na- 
tional Assoc. of Stationary Engrs., Cincinnati, 
Sept. 1918. 


Considerations and Practical Conclusions in 


Carbon (Considerations diverses et const- 
quences pratiques au sujet de la combustion 
et de la gazéification du carbone), J. Seigle. 
Bulletin et Comptes rendus mensuels de la 
Société de l’Industrie Minérale, series 5, vol. 
14, 3d issue 1918, pp. 79-112, 7 figs. Chemi- 
cal and thermodynamic equations. Air is con- 
sidered as Os +4Neo. Examination of changes 
and combinations in coke gas producers. 


Combustion Characteristics of Coal, Joseph 
G. Worker. Ry. Rev., vol. 63, no. 23, Dec. 7, 
1918, pp. 824-827. Behavior of different 
grades of stationary boiler plant fuel with 
reference to type of mechanical stoking appa- 
ratus best suited for it. Fuels treated range 
from small sizes of anthracite through several 
— and qualities of bituminous and lig- 
nites. 


Combustion Characteristics of Coals and Se- 
lection of Suitable Stoker Equipment, Josepn 
G. Worker. Railroad Herald, vol. 23, no. 1, 
Dec. 1918, pp. 9-14, 7 figs. Results of tests 
on overfeed type of stoker with smaller sizes 
of nos. 1, 2 and 3 buckwheat coal and tables 
giving performance of underfeed stoker as 
applied to various sizes of boilers and burn- 
ing different grades of coal. 


Fuel Conservation 


The Fuel Situation in New England, B. B. 
Pollock. Official Proc. N. Y, R. R. Club, vol. 
29, no. 1, Dec. 1918, pp. 5455-5456. Measures 
taken to meet coal shortage by Federal Ad- 
ministrator, Boston & Maine R a 


Some Important Points in Fuel Conservation, 
Robert Collett. ay: Age, vol. 65, no. 25, Dec. 
20, 1918, pp. 1121-1123. Why we must still 
save fuel; plan of organization; lessons 
learned from personal experience. From paper 
before New England Railroad Club. 


Hand-Fired Plants 


Fuel Economy in Hand-Fired Power Plants 
V, Power Plant Eng., vol. 22, no. 24, Dec. 
15, 1918, pp. 987-989. Feed water heating 
and purification. Abstract of circular 7, Univ. 
Ill. Eng. Experiment Station. 


Indiana Coals 


Burning Indiana Coal on the Chain Grate, 
T. A. Marsh. Power, vol. 49, no. 1, Jan. 7, 
1919, pp. 17-19, 7 figs. Characteristics of In- 
diana screenings from four seams supplying 
most of steaming coal; need of large grate 
area, large furnace volume and strong draft 
to give capacity, and long, high-pitched arches. 





Iowa Coals 
Burning the Low-Grade Coal of Iowa, T. A. 
Marsh, ower, vol. 48, no. 27, Dec. 31, 1918, 


pp. 940-941, 4 figs. Burning Iowa coal on 
chain grate. Being low in heat value, high in 
ash and of clinkering, non-coking variety, this 
coal requires, for successful burning, practi- 
cally continuous ash disposal and non-agita- 
tion of fire. Also Elec. World, vol. 72, no. 25, 
Dec. 21, 1918, pp. 1166-1168, 4 figs. General 
considerations to observe in selecting stokers 
and in designing furnaces; specific — 
which can be made in order to adapt existing 
stokers to low-grade fuels. 


Lignites 
The Firing of Pulverized Lignite, M. C. 
Hatch. Jl. Elec., vol. 41, no. 12, Dec. 15, 
1918, pp. 539-541. Advantages in pulverizing ; 


methods of handling; furnace design for pu:- 
verized fuel; calculation of total cost. 

Notes on Lignite, Its Characteristics and 
Utilization, S. M. Darling. Power House, vol. 
11, no. 11, Nov. 1918, pp. 328-331. Abstraci 
of U. S. Bureau of Mines paper. 


Powdered Coal 
Pulverized Coal and Its Preparation, J. M. 


Wadsworth. Jl. Elec., vol. 41, no. 11, Dec. 1, 
1918, pp. 511-512, 2 figs. Arrangement of 
machinery in small coal pulverizing plant. 


Compiled for Western needs by technical staff 
of Fuel Administration. First of series. 


Stokers 


Power Plant Management VI Mechanical 
Stokers, Robert June. Refrig. World, vol. 53, 
no. 12, Dec. 1918, pp. 23-25, 3 figs. Efficiency 
of stokers; smoke alleviation; characteristics 
of individual chain-grate stokers. 


Storage 


Effect of Storage on Coal (II), Coal Trade 
dL, yeas 50, no, 51, Dec. 1918, pp. 1481-1482. 
Analytical data accumulated during weather- 
ing tests made , | Eng. Experiment Station of 
Univ. of Ill. ests covered period of six 
years. Coals used were from Illinois field. 
(Continuation of serial.) 


Wood 


Waste Wood as a Fuel Possibility, O. F. 
Stafford. Jl. Blec., vol. 41, no. 12, Dec. 15, 
1918, pp. 541-543. Suggests conversion of 
wood waste into ethyl alcohol, direct fuel and 
nowdered charcoal which might be used direct- 
ly in specially designed Diesel engine. 


Fr 


Annealing Furnaces 


Continuous Type Annealing Furance, Philip 
d’H. Dressler, Iron Trade RKev., vol. 63, no. 
25, Dec. 19, 1918, pp. 1416-1417, 5 figs. Deals 
specially with a form of continuous car-type 
annealing furnace. Discussion of H. E. Dil- 
ler’s paper before Am. Foundrymen’'s Assn. 


Heat Treating 


Equipment Data on Heat Treat Furnaces, 
Am. Drop Forger, vol. 4, no. 11, Nov. 1918, 
pp. 437-439, 6 figs. Discusses refractory ma- 
terial, fuel-oil urners and other furnace 
equipment. 


Insulation 


Value of Heat Insulation in Furnaces, A. 
W. Knight. Am, Drop Forger, vol. 4, no. 11, 
Nov. 1918, pp. 451-453. Discusses particu- 
larly use of insulation as applied to annealing 
ovens. 


Pressures 


Graphical Examination of Pressures of Hot 
Gases and Vapors in Furnaces and Chimneys 
(Etude de quelques cas généraux de pression 
des gaz chauds et fumées dans les fours et 
cheminées par représentation graphique), J. 
Seigle. Bulletin et comptes rendus mensuels 
de la Société de lI’Industrie Minérale, series 
5, vol. 14, 3d issue 1918, pp. 133-151, 17 figs. 
Variation of pressure at different points of 
enclosure containing hot gases when (1) en- 
closure is open at top, (2) open at bottom, 
and when (3) it connects with another en- 
closure by conduit at top. 


HANDLING OF MATERIALS 


Dumper 


Dumper at Sewalls Point Handles Two Cars 
at Once. Eng. News-Rec., vol. 81, no. 24, 
Dec. 12, 1918, pp. 1086-1088, 5 figs. New 
facilities of Virginian Ry. at coal pier near 
Norfolk also include cars of 120 tons capacity, 
and long incline. 

Double Car Dumper for Handling Coal, A. 
F. Case. Iron Age. vol. 102, no. 24, Dec. 12, 
1918, pp. 1435-1438, 7 figs. Description of 
new Sewalls Point plant of Virginian Ry. Co. 


HEAT TREATING 


Malleable Iron 


Tests in Annealing Malleable Iron, H. E. 
Diller. Iron Trade Rev., vol. 63, no, 25, Dec. 
19, 1918, pp. 1414-1416, 4 figs. Experiments 
conducted to determine time necessary for an- 
a study of results and indication of 
possibility of annealing in 48 hr. ; photomicro- 
graphs, description of continuous car-type 
heating furnace, Paper at annual meeting of 
Am. Foundrymen’s Assn. 


Steel 


Art of Heat Treating, D. N. A. Blacet. Ry. 
Jl., vol. 25, no. 1, Jan. 1919, pp. 18-20. 
Economical aspect of adding metallurgist to 
personnel of plants ‘manufacturing steel parts ; 
general considerations regarding selection of 
— From Jl. Am. Steel Treaters’ 
oc. 


Surface Combustion 


Application of the Surface Combustion 
Process to Heat Treating and Similar Work, 
John H. Bartlett, Jr. roc. Steel Treating 
Soc., vol. 1, no. 11, pp. 18-32, 12 figs. Gen- 
eration and application of heat; proportioning 
of gas and air mixture; description of several 
installations for heat treating; automatic heav- 
treating furnaces for large-size shells. 


HEATING AND VENTILATION 


Circulation Heating ‘ 


Heating a Floors by Circulation. Metal 

Worker, vol, 90, no. 24, Dec. 13, 1918, pp. 662- 

} en 6 figs. Scheme to draw cold air from the 
oor. 


Factory Heating 


Fuel Wastes in Factory Heating, Charles L. 
Hubbard. Indus. Management, vol. 57, no. 1, 
Jan. 1919, pp. 23-25. ources of losses; sug- 
gestions for economies; means for tempera- 
ture control suited to different systems of 
heating. 


Hospitals 


Heating and Power Plant Economies for 
Hospitals, J. D. Kimball. Modern Hospital, 
vol, 11, no. 6, Dec. 1918, pp. 437-439. Funda- 
mentals and recommendations of National 
Economy Program. Paper for convention of 
Am. Hospital Assn. 


Moisture Removal 


The Removal of Moisture from_ Special 
Rooms and Buildings, Charles L. Hubbard. 
Domestic Eng., vol. , no. 8, Nov. 23, 1918, 
pp. 283-285 and 313-315, 6 figs. Notes on in- 
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Follow This Thru 


You will spend your time profitably by analyzing each operation in producing this 
shaft on the No. 2-A Universal Hollow Hexagon Turret Lathe. 
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ist Operation :—Turn the 1% in. diameter with the turn- 2nd Operation :—Turn the in. diameter. 
ing tool. At the same time, with a cutter in the square 3rd Operation :—Center Sha 
turret, form the 1 in. shoulder and turn the 1 in. 4th Operation :—Turn the 1 in. tapered diameter with taper 
diameter behind the shoulder. With another square attachment and nick with square trrrent cutter. 
turret cutter, turn the 1% in. and 13-16 in. diameter. 5th Operation :—Thread % in. diameter. 
The two turrets finishing their work simultaneously. 6th Operation :—Cut off. 


Warner & Swasey turret lathes will mean sure profits to you. 
Send blueprints for an analysis like the shaft jeb here. 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U.S. A. 


NEW YORK OFFICE—Singer Building FOREIGN AGENTS: Chas. Churchill & Co., Ltd., Lon- 
don, Birmingham, Manchester, Newcastle-on-Tyne and 

Boston Office—Oliver Building Glasgow. Allied Machinery Company, Paris and Turin. 
Boff: ce—Iroquois Buildin Van Rietschoten & Houwens, Rotterdam. Yamatake 
_ pages ? * & Co., Tokio. Benson Brothers, Sydney and Mel- 
Detroit Office—Ford Building ites bourne. A. Asher Smith, Sydney. A. R. Williams 
Chi Office ané Skew Recme— Se Machinery Co., Ltd., Toronto, St. John. Winnipeg and 


618-622 Washington Boulevard 1 Vancouver. Williams & Wilson, Ltd., Montreal. 
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stallation of ventilating systems in laundries, 
dye houses, paper mills, foundries, flax mills, 
ete. 


Office-Building Ventilation 


Air Supply for a Large General Office Build- 
ing, Samuel R. Lewis. Heat & Vent. Mag., 
vol. 15, no. 12, Dee, 1918, pp. 21-36, 16 figs. 
Past and present practice ‘illustrated in re- 
markable installation for Swift & Co., Chicago. 


Radiators 


Figuring Direct Radiator Heating Service, 
W. B. Gray. Metal Worker, vol. 90, no. 24, 
Dec. 13, 1918, pp. 653-655 and 658, 2 figs. 
Describes method said to insure correctness 
and to be of practical application by heating 
contractors. 


Rector System of Gas Heating 


New Heating System, Geo. S. Barrows. Gas 
Indus., vol, 18, no. 12, Dec. 1918, pp. 363-369, 
7 figs. Extensive description of Rector sys- 
tem of gas heating. 


Steam Heating 


Care of Heating and Ventilating Equipment, 
Harold L. Alt. Power, vol. 48, no. 26, Dec. 24 
1918, pp. 910-912, 3 figs. Describes gravity 
one-pipe steam system. (Sixth article.) 


HOISTING AND CONVEYING 


Cableways 
Aerial Cableways Successful in Northwest 
Shipyards. Eng. News-Rec., vol. 82, no. 1, 
Jan, 2, 1919, pp. 37-40, 5 figs. Similar to 
loggers cableways; ability to get men expert 
in handling them is one secret of success; 


well-planned installations are fast and 
flexible. 
Cranes 

Stothert-Pitt 35-Ton Locomotive Crane 
(Grue-locomotive de 35 tonnes’ systéme 


Stothert et Pitt.) Génie Civil, vol. 73, no. 
11, Sept. 14, 1918, pp. 201-203, 5 figs. Gen- 
eral arrangement and plans showing dimen- 
sions. 


HYDRAULIC MACHINERY 


Conduits, Loss of Pressure Head 


On the High Velocities of Water in Con- 
duits (Sur les grandes vitesses de l’eau dans 
les conduites), C. Mamichel. Revue Générale, 
de l’Electricité, vol. 4, no. 21, Nov. 23, 1918, 
pp. 788-790, 1 fig. Experimental results said 
to have demonstrated loss of pressure head 
for velocities up to 260 ft. per sec, to be the 
same as for velocities of 30 ft. per sec. 


Penstock Pipe 


Saving the Waste in Penstock Pipe Design 
Il), B. IF. Jakobsen. Jl. Elec., vol. 41, no. 11, 
Dec. 1, 1918, pp. 504-505, 2 figs. Presenta- 
tion and discussion of various formule to 
determine manner in which available money 
should be distributed among different items 


in order to get maximum economy. (Con- 
tinued from Nov. 1 issue.) 
Water Hammer 
Maxima Excess Pressures Produced by 


Water Hammer (Sovrapressioni massime nei 
fenomeni del colpo d’ariete), Maurice Gariel. 
Abstract of article published in Revue 
Générale de l'Electricité, Sept. 21. (See Eng. 
Index, Jan., Mech. Eng., Hydraulic Machy., 
Water Ilammer.) 


Notes on the Size and Location in Forced 
Conduits of Water Hammer Relief. Devices. 
(Remarques au sujet des conditions a remplir 
par certains dispositifs destinés a attenuer 
les coups de bélier dans les conduites forcées), 
Comte de _  Sparre. Revue Générale de 
l’Electricité, vol. 4, nos. 19 and 20, Nov. 9 
and 16, 1918, pp. 685-690 and 731-740, 1 fig. 
Nov. 9: Mathematical analysis of phenomena 
taking place, by reason of elasticity of water 
and conduit, in surge tank which opens a 
compensating orifice when water hammer 
reaches a certain value, the orifice having 
such dimensions that water hammer will never 
exceed a permissible maximum. Nov. 16: Ap- 
plication of principles established in preced- 
ing installment to calculation of permissible 
minimum dimensions of surge tanks which will 
insure a constant value of water hammer dur- 
ing compression. 


INTERNAL-COMBUSTION ENGINES 


Buckeye Barrett Engine 


suckeye Barrett Crude Oil Engine. Indus. 
Management, vol. 57, no. 1, Jan. 1919, pp. 
72-73, 2 figs. Low-compression type burning 
heavier grades of fuel and designed for 
service where an engine must run for. weeks 
under full load without a stop. 


Design 


The Working Process of Internal Combus- 
tion Engines, FE. H, Sherbondy. Aerial Age, 
vol. 8, no. 11, Nov. 25, 1918, pp. 564-568, 7 


MECHANICAL ENGINEERING 


figs. Historical review of inventions which 
have tended to improve engine efficiency. 


Internal Combustion Engine Development, 
R. E. Neale. Eng. Rev., vol. 32, no. 5, Nov. 
15, 1918, PP. 130-132. Indicates lines open 
to further development particularly in direc- 
tion of lightening low-speed engines by adop- 
— ed} higher piston speeds. (To be con- 

nued. 


Diesel-Engine Fuel Pumps 


_The Design and Construction of Diesel En- 
gine Fuel Pumps, G. L. Kirk. Engineering, 
vol. 106, no. 2759, Nov. 15, 1918, pp. §49-551, 
10 figs. Four systems of oil distribution ; 
system of regulation; determination of clear- 
ances ; constructional details; control lever. 


Ignition 


Operation of Internal-Combustion-Engine 
Magnetos (Sul funzionamento dei magneti di 
accensione dei motori a scoppio), Emilio Biffi. 
L’Elettrotecnnica, vol. 5, no. 29, Oct. 15, 1918, 
pp. 407-411, 6 figs. Various aspects of spark ; 
study of its oscillatory character; conclusions 
in regard to magneto operation. (Concluded.) 

Ignition Timing and Valve Setting, Vermont 
Wells. Am. Blacksmith, vol. 17, no. 12, Sept. 
1918, pp. 291-293, 4 figs. Rules for timing 
ignition in different makes of cars. 

British Magneto Manufacture. 
Power, vol. 14, no. 158, Nov. 7, 1918, pp. 
20-22, 3 figs. General dimensions and brief 
outline of magneto manufactured by British 
Lighting and Ignition Co. 

Dixie Standard Aircraft Magnetos. Auto- 
motive Indus., vol. 39, no. 23, Dec. 5, 1918, 
pp. 954-957, 6 figs. Type which may _ be 
adapted to various engines; methods used in 
manufacture of magneto magnets, 


Gas & Oil 


Semi-Diesel Engines 


Semi-Diesel Oil Engines, F. D. Weber. 
Jl. Elec., vol. 41, no. 12, Dec. 15, 1918, pp. 
549-550, 4 figs. Types being used to equip 
auxiliary weoden schooners of 500 to 3000 
tons capacity and straight motor schooners 
up to 1000 tons capacity. 


The Semi-Diesel Oil Engine, James Richard- 
son. Gas & Oil Power, vol. 14, no. 158, Nov. 
7, 1918, pp. 23-25, 9 figs. Development and 
operation. From paper before Diesel Engine 

sers’ Assn. Also Macy. Market, no. 944, 
Dec. 6, 1918, pp. 17-18, 9 figs. Definition ; 
compression pressure; flexibility; range of 
working. 


Valves, Poppet, Air Flow Through 


Air Flow Through Poppet Valves. Auto- 
motive Indus., vol. 39, no. 25, Dec. 19, 1918, 
pp. 1047-1051, 5 figs. Experimental investi- 
gation from which writer concludes that co- 
efficient of efflux is practically constant for all 
pressure drops and nearly the same for valves 
of different sizes, at equal lifts expressed in 
per cent. of their respective diameters; con- 
siderations on number of inlet valves to use. 


Air Flow Through Poppet Valves. Auto- 
motive Eng., vol. no. 10, Dec. 1918, pp. 
461-463, 1 fig. Data on valve sizes; investiga- 
tion of merits of multiple valves. (To be 
continued.) 


Winton Marine Engine 


The Latest Winton Marine Oil Engine. Au- 
tomotive Eng., vol. 3, no, 10, Dec. 1918, pp. 
447-450, 5 figs. Review of mechanical details 
of 500 and 250-hp. units of Diesel-type 
reversible motor. 

See also ELECTRICAL ENGINEERING, 
Electrophysics (Spark-Plug Insulators). 


LUBRICATION 


Bearing Design 


Oiling System and Bearing Designs, A. E. 
Windram. Tran. Inst. Marine Engrs., vol. 
30, no. 238, Oct. 1918, pp. 209-216, 13 figs. 
Method of making main bearing, crankpin and 
crosshead brasses oiltight by means of drill- 
ing crank webs into oil rings or grooves 


turned round center of journal, and corre- _ 


sponding oil ring or groove in center of 
brasses connected with pipes from brasses to 
brasses, which are made oiltight by sealing 
rings on ends of brasses. , 


Oils 


Properties of Oils and Their Relation to 
Lubrication ig me ee de los aceites; su 
relacion con la lubricaci6n). Boletin de la 
Sociedad de Fomento Fabril, year 35, no. 8, 
Aug. 1918, pp. 537-542. Significance of tests 
for acidity, carbon-residue, oxidation, vola- 
tility, surface tension, emulsion, heat and 
density. 


See also MARINE ENGINEERING, Ships 
(Lubrication). 


MACHINE ELEMENTS AND DESIGN 


Crankshafts 


Hair-Line Defects in Crankshafts, P. .J. 
Piccirilli. Automotive Industries, vol. 39, nos. 
25 and 26, Dec. 19 and 26, 1918, PR. 1041- 
1044, 1104-1105 and 1122, 15 figs. etallo- 





THe JOURNAL 
Am.Soc.M.E. 


graphic study and physical tests of chrome- 
nickel steel crankshafts to determine nature 
and effect of so-called hair-line defects on their 
physical strength. 


Springs 


A new theory of Plate Springs, David Lan- 
dau and Percy H. Parr. Jl. Franklin Inst., 
vol. 186, no. 6, Dec. 1918, pp. 699-721, 8 figs. 
Mathematical generalization of propositions 
advanced in first paper, vol, 185, Apr. 1918, 
p. 481. Special attention given to effect of 
tapering ends and constructing springs so that 
leaves continue in contact everywhere on ap- 
plication of load. (To be concluded.) 

The Springs of the Car (IV), F. M. Paul. 
Am. Blacksmith, vol. 17, no. 12, Sept. 1918, 
pp. 298-299, 8 figs. Considers effect of thick- 
ness in regard to deflection and load. 


MACHINE SHOP 


Chisel 


The Cold Chisel, J. A. Lucas. Power, vol. 
48, no. 24, Dec. 10, 1918, pp. 838-841, 27 figs. 
Description of various types of cold chisels 
and their uses. 


Cylinder Manufacture 


Cylinder Boring and Reaming, Franklin D. 
Jones. Machy., vol. 25, no. 5, January 191», 
pp. 383-394, 20 =. First of series of articles 
dealing with boring, reaming and grindi of 
cylinders, and tools, fixtures and machines 
used. 

Manufacture of Cylinders for the Hall-Scott 
Aeroplane Engine, Richard Vosbrink. Metal 
Trades, vol. 9, no. 12, Dec. 1918, pp. 475-479, 
11 figs. Operations followed at California 
plant to produce accurate results. 


Design 


Novel Plant of American Tool Company, 
. L. Smith. Iron Age, vol. 103, no. 1, Jan. 
2, 1918, pp. 29-33, 10 figs. Latest ideas in 
heating and _ ventilating, lighting features, 
transportation facilities, sanitation, handling 
turnings ; unusual drive for planers; machine 
foundations. 


Designing a Shop for Present Day Needs, 
Cc. BE. Edmund. Am. Drop Forger, vol. 4, no. 
11, Nov. 1918, pp. 431-433. Considerations on 
— construction and operation of forge 
plant. 


Gages 


Notes on the Computing of Gauge Toler- 
ances, M. H. Potter. Can. Machy., vol. 20, 
no. 24, Dec. 12, 1918, pp. 670-672, 6 figs. 
Classifies and studies the more frequent 
troubles experienced with gages and gives 
rules and formule for computing allowable 
tolerances for various gages. A square hole 
gage and a depth gage are referred. to but the 
rules proposed apply in general to all gages. 

Apparatus for Checkin Screw Threads. 
Automotive Indus., vol. 38, no. 24, Dec. 12, 
1918, pp. 1008-1010, 4 figs. Methods of oper- 
ating machines used for inspection of plug 
and ring thread gages and similar threaded 
parts requiring great accuracy. 


Flush-pin, Sliding Bar and Hole Gages, Erik 
Oberg. Machy., vol. 25, no. 5, Jan. 1919, 
pp. 404-412, 34 figs. Principles involved and 
procedure followed by Pratt & Whitney Co. 
in developing gaging systems for interchange- 
able manufacture. Fourth article. 


Contour or Profile Gages, Erik Gone. 
Machy., vol. 25, no. 4, Dec. 1918, pp. 301-308, 
31 figs. Principles involved and procedure 
followed in developing gaging systems for in- 
terchangeable manufacture. Based upon ex- 
perience of Pratt & Whitney Co. in furnishing 
gaging equipment for small arms and heavy 
ordnance work. Third article. 


Gear Cutting 


The Manufacture of Spiral Bevels. 
mobile Engr., vol. 8, no. 121, Dec. 1918, pp. 
336-339, 6 figs. Description of Gleason ma- 
chine for that purpose. 

Problem of the Theoretically Correct In- 
volute Hob, Nikola Trbojevich. Machy., vol. 
25, no. 5, Jan. 1919, pp. 429-433, 3 figs. 
Mathematical theory developed. 


Auto- 


Grinding 


Grinding of Hardened Work, C. H. Norton. 
Proc. Steel Treating Research Soc., vol. 1, no. 
11, pp. 15-17. Norton Grinding Co.’s experi- 
ence ; suggestions in regard to grinding. 


Grinding Operations on “ Caterpillar’ Trac- 
tor Parts, Frank A. Stanley. Am. Mach., vol. 
50, no. 1, Jan. 2, 1919, pp. 1-4, 7 figs. Grind- 
ing operations include finishing of great va- 
riety of gears, bushings, shafts, piston pins 
ease covers, etc.; details of wheels, limits of 
accuracy, etc. 

Grinding Round Work Without Centers. 
Am. Mach., vol. 50, no. 1, Jan. 2, 1919, pp. 
4-5, 4 Sige. Describes new grinding machine 
built by Detroit Tool Co. 


Pistons and Rings 


The Manufacture of Pistons and Rings, A. 
Thomas. Automobile Engr., vol. 8, no. 121, 
Dec. 1918, p. 358, 3 figs. Notes on operation 
of Potter-Johnston automatic machine. 
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This table shows the 

Monthly Coal Saving, 

in Dollars and Cents 

per 100 feet of pipe 
Ly using 


‘85*Madgnesia’ 
Pipe - Coverings 





For the man who doesn’t see 

how it is that “85% Mag- 
nesia” pipe and boiler coverings 
save their cost many times over, 
here are the figures. 


They are conservatively based on 
the most exhaustive series of tests 
ever made. These tests extended 
over more than a year. They were 
conducted by the Mellon Institute 
of Industrial Research, a scientific 
institution of the highest standing, 
which certifies their absolute cor- 
rectness. 


What Will ‘85% Magnesia’’ 
Save You? 


We ask your special attention to the fact 
that these savings are per hundred lineal feet 
of pipe per month. To find the actual saving 
for your own steam plant you must multiply 
this monthly saving by the number of hun- 
dreds of feet of steam pipe you have. To 
find the total saving for a full year, you must 
again multiply this figure by twelve. 


Then you will know the exact coal-saving 
efficiency of “85% Magnesia.” 


Pre: are enlightening things. 


Sanam, Simin 


In big 
buildings 
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In small 
factories 


~ 
We ask you to make these figures personal. 
They apply to you equally with every other 


coal user in the country. They cannot be 
controverted. The need for fuel economy is 
yours. Equally, the means for saving by the 
use of “85% Magnesia” coverings are at 
your disposal. 


Ask Yourself These 
Important Questions: 
Am I saving all the coal I can? 


Are my pipes and boilers properly covered 
with the most efficient heat-saving insulation? 

Is it “85% Magnesia’? 

The cost of thorough protection by “85% 
Magnesia,” against heat losses, will repay 
itself, not in years but in months. It will 
continue to save indefinitely, not only in the 
actual money cost of coal but also by greatly 
increased efficiency in the operation of your 
steam plant, whether it be used for heating 
or power. 


The National Coal Saver 


The value of “85% Magnesia” as a con- 
server of heat and saver of fuel is demon- 
strated by the fact that for over thirty years 
it has been the official standard of the U. S. 
Navy. During this same period it has been 
the choice of the leading power and heating 
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engineers of the country and of the leading 
railroads and steamship lines. It is endorsed 
and approved by the U. S. Fuel Adminis- 
tration and the U. S. Shipping Board. 


The World-War of Industries 


The coming economic world-struggle will 
be purely one of industries. The best equip- 
ped factories, with the lowest cost of pro- 
duction and the greatest economy of oper- 
ation, will be the most successful. The 
basis of all industry is coal. To save coal is 
one of the mightiest steps towards industrial 
supremacy. 

Copies of this table will be sent free on 
request. The members of the Magnesia 
Association will gladly furnish further infor- 
mation if desired, on this vital subject of 
heat insulation. If you are an engineer or 
architect, ask also for the Specification for 
the proper application of “85% Magnesia,” 
compiled and endorsed by the Mellon Insti- 
tute of Industrial Research and issued by the 


MAGNESIA ASSOCIATION 


of AMERICA 
721 Bulletin Building, Philadelphia, Pa. 
Executive Commitree, Wm. A. Macan, Chairman. 
George D.Crabbs, The Philip Carey Co., Cincinnati, O. 
AlvinM.Ehret,EhretMagnesiaMf, .Co.,ValleyForge, Pa. 
J. R. Swift, The Franklin Mfg. Co., Franklin, Pa. 
R.V.Mattison, Jr.,Keasbey& MattisonCo.,Ambler, Pa- 











Repair Work 


Automotive Repair Work in the Macuiine 
Shop, Donald A. Hampson. Can. Machy., vol. 
20, no. 24, Dec, 12, 1918, pp. 665-668, 7 figs. 
Practical observations on methods of increas- 
ing pedal leverage, making a working clutch, 
inserting cotters in unseen holes, fitting rings 
in cylinder, increasing size of cast-iron parts, 
reaming undersize in cast iron and other 
similar operations. 

The Repair Shop, Automobile Engr., vol. 8, 
nos. 120 and 121, Nov. 1918 and Dec. 1918, 
pp. 312-315 and 341-345, 25 figs. Nov. 1918: 
Notes on heavy vehicle design from viewpoint 
of repair and maintenance. Radiator; engine; 
cuteh; engine suspension; gear box; univer- 
sal joints and brakes. Dec. 1918: Deals with 
rear axle; road wheels and bearings; chassis 
lubrication, spring and pins; frame; steering 
and front axle; controls. 


MACHINERY, METAL-WORKING 


Boring Mill 


Blomquist-Eck Horizontal Boring Mill. 
Machy., vol. 25, no. 5, Jan. 1919, pp. 465-466, 
2 figs. General description with illustrations. 


Lathes 


Large Lathes for Machining Turbine Spin- 
dies, A. M. M. Machy., vol. 25, no. 5, Jan. 
1919, pp. 439-442, 4 figs. Illustrated descrip- 
tion of some large lathes. 


Planer 


Newton Upright Generating Planer. Machy., 
vol. 25, no. 5, Jan. 1919, pp. 473-474, 4 figs. 
Description of machine built by Newton Ma. 


chine Tool Works, Inc., Philadelphia, Pa. 


Reamers 


Types of Reamers and Their Use, E. C. 
Peck. Machy., vol. 25, no. 4, Dec. 1918, pp. 
335-357, 6 figs. Description of various types 
of reamers. 


Relieving Machine 
Universal Relieving Machine for Hobs and 
Cutters. Machy., vol. 25, no. 5, Jan. 1919, 
pp. 467-468, 2 figs, Description of machine 
built by T. C. M. Mfg. Co., Harrison, N. J. 


Steel, High-Speed 


The Evolution of a High-Speed Steel Tool, 
T. L. Thorne. Proc. Steel Treating Research 


Soc., vol. 1, no. 11, Pp. 33-43. Analyses of 
several high-speed steel specimens; influence 
of silicon, manganese, sulphur, phosphorus, 


chromium, vanadium and tungsten on charac- 
teristic properties of steel; practice followed 
in its manufacture; forms of furnaces used; 
heat-treating and tools. 

A New Air-Hardening High-Speed Steel. 
Am. Drop Forger, vol. 4, no. 11, Nov. 1918, 
pp. 435-436, 2 figs. Experiences of users of 
a steel made without tungsten by Cuyahoga 
Crucible Foundry Co. 


Stellite 
Stellite and High-Speed Steel Compared. 
Iron Age, vol. 102, no. 26, c. 26, 1918, pp. 


1584-1585, 2 figs. Hardness at different tem- 
peratures; stellite softer in raw state; 
tive cutting tests on three materials. 

See also RAILROAD ENGINEERING, Shops 
(Tools, Brass-Working) ; MUNITIONS AND 
MILITARY ENGINEERING, Tools for Shell 
Manufacture. 


MATERIALS OF CONSTRUCTION AND 
TESTING OF MATERIALS 
Notched Bars 


Some Experiments on Notched Bars, H. T. 
Philpot. Jl. Soc. Automotive Engrs., vol. 3, 
no. 6, Dec. 1918, pp. 347-357, 3 figs. Tests 
to obtain dimensions and shapes for round 
notched bar for use in acceptance tests on 
heat-treated steels in place of standard square 


rela- 


type A test piece. Paper before Instn. Au- 
tomobile Engrs. of Creat Britain. 
Hardness 
The Ludwi’ Hardness Test, W. Cawthorne 
Unwin. J). Instn. Mech. Engrs., no. 6, Nov. 
1918, pp. 485-492. Traces relationship  be- 
— indentation hardness tests of ductile 
metals. 


The Value of the Indentation Method in the 
Determination of Hardness, R. G. C. Batson. 
Ji. Instn. Mech. Engrs., no. 6, Nov. 1918, pp. 
463-483, 6 figs. Deals with determination ot 
hardness by means of indentation produced 
by a static load and by impact of a ball or 
cone. 


Malleable Iron 


Malleable Iron in Engineering Construction, 
H. A. Schwartz. Foundry, vol. 47, no. 317, 
Jan. 1919, pp. 19-24, 16 figs. Engineering 
properties and characteristics of malleable 
iron which recommend it for wide range of 
_— From paper before Am. Foundrymen’s 

ssn, 


MECHANICAL ENGINEERING 


Optical Stress Determination 


Stress Optical Experiments, A. R. Low. 
Flight, vol. 10, nos. 48-49, Nov. 28 and Dec. 
5, 1918, pp. 1355-1356 and 1379-1381, 12 figs. 
Determination of stress by optical methods. 
Nov. 28: Elementary theory; changes in uni- 
form field as stress increases; null method of 
measurement; appearances in non-uniform 
field ; neutral, isochromatic and isoclinic lines. 
Dec. 5: Simplifications in case of bar under 
flexure; error of obliquity; observation of 
errors of parallax; general accuracy of optical 
observations of stress. Paper before Royal 
Aeronautical Soc.. (To be continued.) 


Rubber 


Ageing of Vulcanized Plantation Rubber, 
Henry P. Stevens. Jl. Soc. Chem. Indus., vol. 
37, no. 21, Nov. 15, 1918, pp. 305T-306T, 4 
figs. Tests on ordinary pale rolled sheet and 
unrolled sheet. 


Testing Machines 


Testing Machines in Industrial Laboratories, 
H. S. Primrose and J. 8S. Glen Primrose. 
Can. Machy., vol. 20, nos. 23 and 25, Dec. 5 
and 19, 1918, pp. 644-647 and 696-699, 17 figs. 
Necessity of establishing specifications prop- 
erly controlled by analysis and test in pur. 
chasing engineering materials and features of 
various testing machines. From Engineering. 


Testing of Materials 


- The Experimental Study of the Mechanical 
Properties of Materials, W. Cawthorne Unwin. 
Ji. Instn. Mech. Engrs., no. 6, Nov. 1918, pp. 
405-439, .13 figs. Early researches; chain- 
cable testing machines; calibration of testing 
machines; large testing machines; Emery 
testing machine at Bureau of Standards; tests 
of reception-tension tests, Wéhbler test, hard- 
ness tests, notched-bar tests. 


Wood 


Some Tests of Douglas Fir after Long Use, 
Arthur C. Alvarez. Univ. of Cal. Publications 
in Eng., vol. 2; no. 2, Nov. 18, 1918, pp. 57 
118, 17 figs. ‘Results of 1200 tests on strength, 
elastic ue ok mag and moisture content; in- 
cludes 27 tables of measured and computed 
mechanical coefficients. 


MEASUREMENTS AND MEASURING 
APPARATUS 


Calibration 


On the Choice of a Uniform Temperature 
for the Calibration of Measuring Instruments 
(Sur le choix d’un degré uniforme de tem- 
pérature pour l’étalonnage des instruments de 
mesure), Ch. Cochet. Revue Générale de 
l’Electricité, vol. 4, no. 20, Nov, 16, 1918, 
pp. 740-742. Report of Commission de Nor- 
malisation des Ingénieurs des Arts et Métiers 
de Boulogne-sur-Seine, recommending adoption 
of 0 deg. cent. as standard. 


Calorimeters 


Calorimetric Methods and Devices, Walter 
P. White. Jl. Am. Chem. Soc., vol. 40, no. 12, 
Dec. 1918, pp. 1887-1889, 3 figs. Application 
of rules for calorimetric precision derived by 
writer to jacket covers and stirrers; vacuum- 
jacketed vessels; adiabatic method: aneroid 
or dry calorimeters; double or differentidl 
calorimeters ; measured-shield calorimeters. 


Coke Testing 


Coke Factors Affecting Furnace Operation, 
G. D. Cochrane. Blast Furnace, vol. 6, no. 12, 
Dec. 1918, pp. 502-504 and 512, 1 fig. Coke- 
testing machine employed in experiment for 
determining coke hardness. -Mechanical con- 
dition of coke an important factor in furnace 
operation. 


Picnometer 


A Picnometer Operated as a Volumeter, H. 
G. Schurecht. Jl. Am. Ceramic Soc., vol. 
no. 8, Aug. 1918, pp. 556-558, 1 fig. Same 
as ordinary picnometer but of sufficiently large 
size and opening to permit introduction of a 
briquet into the bottle. Volume of briquet 
determined from standard formula in terms 
of weight and specific gravity of liquid. 


Salinometers 


An Instrument for Recording Sea-Water 
Salinity, A. L. Thuras. Jl. Wash. Acad. Sci., 
vol. 8, no. 21, Dec. 19, 1918, PP. 676-687, 3 
figs. Surface salinity of ocean determined by 
measuring ratio of resistances of sea water 
in two similar electrolytic cells. Accuracy 
limited by that with which salinity of stand- 
ard sea water carried in sealed cell is known. 
Table given showing conductivity of sea water 
throughout range of concentration found in 
open ocean. 


Scales 
Oscillations in. Scales, Eugene Motchman. 
Seale Jl., vol. 5, no. 3, Dec. 10, 1918, pp. 7-9, 


4 figs. Use of modern 150-ton beam applied 
to railroad track scales without loose weight. 
(Continuation of serial.) 
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MECHANICAL PROCESSES 
Boilers 


Boiler Making in an English Shop, A. L. 
Haas. Boiler aker, vol. 18, no. 12, Dec. 
1918, pp. 333-337, 11 figs. Hopwood, Cornish, 
Lancashire and Britannia types; shop condi- 
tions; position drilling; combustion chamber 
crown ; seven-hour test. 

Manufacturing Marine Steam Boilers, E. A. 
Suverkrop. Am. Mach., vol. 49, no. 26, Dec. 
26, 1918, pp. 1155-1163, 21 figs. Description 
of building operations of single-ended, three- 
furnace Scotch marine boilers at shop of Sun 
Shipbuilding Co., Chester, Pa., where produc- 
tion has reached as high as nine per month. 


Cans 


A Modern Can-Making Plant in a Baking 
Powder Factory, J . Hunter. Am. Mach., 
vol. 49, no. 26, Dec. 26, 1918, pp. 1173-1176, 
11 figs. Description of process of making tin 
cans. 


Chains 


The Manufacture of Diamond Transmission 
Chain, J. V. Hunter. Am. Mach., vol. 49, no. 
23, Dee. 12, 1918, pp. 1077-1080, 14 figs. As- 
sembling work. Fourth article. 


Clocks 


Applications of Magnetic Gears in Electric 
ss (Engrenages magnétiques. Ap- 
plication & l’horlogerie électrique), Pierre Seve. 
Comptes rendus des séances de l’Académie des 
Sciences, vol. 167, no. 19, Nov. 4, 1918, PP. 681- 
683. Mutual action of two disks having 
magnets attached at regular intervals in their 
peripheries; disposition to provide magnetic 
escapement. 


Engines, Oil 
Quantity Production of Engines at 
Skandia Pacific Plant, Geo. N. Somerville. 
Metal Trades, vol. 9, no. 11, Nov. 1918, pp. 
429-434, 10 figs. Operations in various sizes 
of oil engines. 


Lubricator 


Manufacturing a Mechanical Lubricator, M. 
E. Hoag. Am. Mach., vol. 49, no. 26, Dec. 26, 
1918, and vol. 50, no. 1, Jan. 2, 1919, pp. 
1183-1185 and 23-26, 18 figs. 


Plates 
See Rolling Mills below. 


Quarrying 

Rock Quarrying for Cement Manufacture, 
Oliver Bowles. Department of Interior, Bur. 
of Mines, bul. 160, min. technology 22, 160 
pp., 31 figs. Chief types of cement; growtn 
of cement industry in U. S.; character of raw 
materials used; quarrying method and equip- 
ment with special reference to drilling and 
blasting; rock mining and prospecting. 


Radiators, 
Building Radiators for Automobiles and 
Other Purposes, Ellsworth Sheldon. Am. 


Mach., vol. 49, no. 26, Dec. 26, 1918, pp. 1165- 
1169, 18 figs. Description of certain processes 
ee in manufacture of cellular type of 
radiator. 


Rolling Mills 


Design of Rolls for Making Ship and Boiler 
Plates, S. W. Staniford. Machy., vol. 25, no. 
5, Jan. 1919, pp. 396-400, 1 fig. Rolling-mill 
practice; drafts of slabbing and plate-mil 
rolls; universal mill; surface speed of rolls, 
rolling tin plate. 


The Liberty Mill of the Carnegie Steel Com- 
pany, Charles A. Menk and F. L. Hunt. Elec. 
Jl., vol. 15, no. 12, Dec. 1, 1918, PP. 483-489, 
18 figs. Layout of buildings and equipment 
of completely electrically-driven plate mill. 


Valley Company Now Rolls Pilates. 
Trade Rev., vol. 63, no. 25, Dec. 19, 1918, pp. 
1403-1406, 3 figs. Operation and details of 
electrically-driven steel plant with annual ca- 
pacity of 350,000 tons. 

: eo Proper Size Mill Rolls, F. Johnson. 
Iron Trade Rev., vol. 63, no, 26, Dec. 26, 
1918, pp. 1466-1468, 7 figs. Outline of rela- 
tive advantages obtained by using rolls of 
small or large diameter for effecting a given 
reduction; effect of cold working on physical 
properties of various metals. om paper be- 
fore Birmingham Metallurgical Soc., England. 


A New Departure in Rolling Mills. Iron 
Age, vol. 103, no. 1, Jan. 2, 1919, pp. 41-44, 
6 figs. Neither lifting tables nor reversing 
drive employed; design developed by Mackin- 
tosh, Hemphill & Co. 

Lukens Plate Mill is Largest in the World. 
Iron Age, vol. 103, no. 1, Jan. 2, 1919, pp. 
56-59, 5 figs. - Description of the mill. 

Brier Hill Steel Co.’s New Plate Mill. Iron 
Age, vol. 102, no. 25, Dec. 19, 1918, pp: 1521- 
1524, 6 figs. World’s largest mill building; 
houses and 84- and 132-in. units; power en- 
tirely electric; boiler plant dispensed with. 


Blooming Mill Now Rolling Plates. Iron 
Trade Rev., vol. 63, no. 23, Dec. 5, 1918, pp. 


the ° 











ADVERTISING SECTION 212¢ 





Stoker Service 


IT 





wr 


—— 



















ie 


R. SANFORD RILEY, Presivent wl 
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When you need legal advice 
you consult a lawyer. 











































When you need advice on 
combustion problems why 
not consult a combustion 
engineer? 

Selection of furnace equipment is 
a science in itself. Too many have 
found this to be true at the expense 
of much time, money and materials. 


Replacements are costly. They 
typify questionable engineering. 
When you realize that a large per- 
centage of our business is for 
replacements, then you grasp the 
significance of having an expert in 
the first place prescribe the equip- 
ment most suitable for your plant. 


The combination of the sales 
work of the Sanford Riley Stoker 
Company and the Murphy Iron 
Works enables us to unite the 
efforts and experience of leading 
combustion experts. | 

Located at many central points, 
these engineers stand ready to give 
constructive service regarding the 
operation of present equipment as 
well as making recommendations 
on new equipment. 

Get in touch with our repre- 
sentatives in your territory. They 
are your councillors. Their ser- Sto. 
vices are cheerfully and freely ° MORGAN Bing. reed ge 
given. Let them save you time, 
money, men and fuel. 





ARRY E. OSGOOD, orstaict manace 
201 Devonsnime Street, Boston, Mass. 
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1285-1288, 4 figs. Account of rebuilding of 
mill, originally designed for breaking down 
ingots, to aid rapid transformation from shell 
steel to peace-time commercial product. 


Sawmills 


Small Sawmills: Their Equipment, Construc- 
tion, and Operation, Daniel F. Seerey. 8. 
Department of Agriculture, bul. 718, Dec. 17, 
1918, 68 pp. Suggestions to portable sawmilt 
operators regarding methods of organization, 
milling, and lodging which have been proved 
by experience to give the best results. Writ- 
ten particularly for operators in National 
Forest timber. 


Shell and Ivory Articles 


Making Shell Buckles and Brooches, Robert 
Mawson. Am. Mach., vol. 50, no, 1, Jan. 2, 
1919, pp. 20-22. 13 figs. Making of buckles 
and brooches from shells and ivory performed 
as far as possible on machines, but some 
operations are done by hand. 


Shovels 


Shovels Made Out of Old Locomotive Tires, 
W. S. Standiford. Can. Machy., vol. 20, no. 
25, Dec. 1918, pp. 693-695, 3 figs. Description 
of manufacturing process. 


Tanks, Pressure 


Tables for the Design of Pressure Tanks, 
John A. Cole. Boiler uae, vol. 18, no. 12, 
Dec. 1918, pp. 349-351. Specifications for 
cylindrical pressure tanks; ‘single-riveted lap 
girth seams, for use when girth and longitu- 
dinal seams are the same size; safe working 
pressures for cylindrical tanks of various dia 
meters ; safe working pressures on convex and 
dished heads. 


Tractor 


Manufacturing of Farm Tractor, M. E. 
Hoag. Am. Mach., vol. 49, no. 25, Dec. 19, 
1918, pp. 1135-1137. Description of shop ar- 
rangement of Moline Plow Co. 


MECHANICS 
Balancing 
Dynamic and Static Balancing, Edward Kk. 
Hammond. Machy., vol, 25, nos. 4 and 5, 


Dec. 1918 and Jan. 1919, pp. 
426, 26 figs. Two articles explaining condi- 
tions which must be fulfilled in balancing 
ew members, and methods of conducting 
work. 


285-292 and 422- 


Stress Theory 


The Specification of Stress, Part V, R. F. 
Gwyther. Memoirs & Proc. Manchester Liter- 
ary & Phil. Soc., vol. 62, part 1, Aug. 7, 1918, 
pp. 1-11. Formal solution of’ elastic stress 
equations; theory of displacements of mate- 
rials bodies as consequence of stress; results 
of hypothesis that nine elements of stress may 
be functions of nine first differential co- 
efficients of components of some vector; funda- 
mental equations estimating forces “causing 
rate of change of momentum and expression 
of corresponding rate of change of momentum. 


Vibration 


Vibration: Mechanical, Musical and Elec- 
trical, Edwin H. Barton. Sci. Am. Supp., vol. 
87, no. 2244, Jan. 4, 1919, p. 5. Analogies 
and experimental verification of laws govern- 
ing vibratory motion. Discourse delivered at 
Royal Instn. From Engineering. 


MOTOR-CAR ENGINEERING 
Acceleration Determined by Mechanical Dif- 


ferentiometer 
Automobile Performance Analyzed by Me- 
chanical Differentiation. Armin Elmendorf. 


Automotive Indus., vol. 40, no. 1, Jan. 2, 1919, 
pp. 11-16, 17 figs. Determination of accelera- 
tion from time and distance observations by 
means of mechanical differentiometer. 


Carburetors 


Carburetor Adjustments of Twenty Leading 
Automobiles, George H. Murphy. Am. Black- 
-—_. vol. 17, no. 12, Sept. 1918, pp. 301-303, 

9 figs. Instructions for making adjustments. 
(To be concluded.) 


Design 


Post-War Chassis. Automate Engr., vol. 
8, nos. 120 and 121, Nov. and Dec. 1918, pp. 
304-305 and 339-340. Nov. 1918: Possible ef- 
fects of aircraft engine experience and other 
factors bearing upon design. Pistons; valve 
position and actuation; valves. Dec. 1918. 
Valve springs; valve rockers ; connecting rods; 
crankshafts ; iubrication. 

Analysis of Gas and Gasoline High-Speea 
Engine Design, Harry R. Ricardo. Int. Mar. 
Eng., vol. 23, no. 12, Dec. 1918, pe. 673-677. 
Groups of mechanical losses depen upon form 
of pipe work; volumetric efficiency and piston 


design. Second article. 
Differentials 


The Allen Self-Locking Differential. 
motive Indus., vol. 39 
p. 1099, 2 figs. 


Auto- 
, ho. 26, Dec. 26, 1918, 
Device embodying reversible 


MECHANICAL ENGINEERING 


ratchet petote. Drive on curves is through 
inner wheel. 


Engines 


Used Airplane ha for Automobile In- 
stallation, Frank Tenney. Automotive 
Eng., vol. 3, no. 10, Dec. 1918, pp. 457 and 
463. Why engines which have outlived their 
usefulness in air service may still be of service 
for other uses. 


Exports 


Export Opportunities for Automotive Prod- 
ucts, 11. Automotive Eng., vol. 3, no. 10, 
Dec. 1918, pp. 454-456. Export of American 
combustion engine from 1914 to 1917; motor 
boats and marine machinery in Siam; demand 
for motor boats in Denmark; high fuel limits 
in South America; market tractors in Cuba , 


tractors in farming sections of Wales. (Con- 
tinuation of serial.) 

Cultivating Japanese Automotive Field 
(111), Tom O. Jones. Automotive Indus., vol. 
39, no. 23, Dec. 5, 1918, pp. 970-971. Types 


of automobiles desired; equipment and finish ; 
automobile building in Japan. (To be con- 


tinued.) 
France 
The Automobile after the War, Georges 
Cote. Automotive Indus., vol. 39, no. 25, Dec. 


19, 1918, pp. 1057-1058 and 1075. Views and 
suggestions to automobile manufacturers of 
France as to means and methods of meeting 
— problems and foreign competi- 
tion. 


Fuels 


Benzol Superior to Gasoline as Auto Fuel. 
yas Age, vol. 42, no. 12, Dec. 16, 1918, pp. 
548-550, 2 figs. Result of comparative tests 
made by Automobile Club of America; 90 per 
cent benzol said to give higher brake hp. at 
less fuel consumption by the motor. 


Liberty Fuel 


Liberty Fuel. A ne ge Marvel, E. W. 
Roberts. A, ae 1, no. 1, Jan. 1919, 
pp. 1-4, Bs Fe . of fuel with re- 


port of v ge Dosesumete tests. 


Properties of Liberty Fuel and Results of 
Economy Tests. Power, vol.*49, no. 1, Jan. 7, 
1919, pp. 9, 2 figs. Particulars as to nature 
and characteristics of new fuel. 


Headlights 


Headlamp Glare. Jil. Soe. Automotive 
Engrs., vol. 3, no. 6, Dec. 1918, pp. 364-366. 
Account of work done and bases followed by 
committee of Illum. Eng. Soc. in preparation 
of headlight specifications. 


Manufacturing Problems 


Why So Many Motor Models? George F. 
‘Crouch. Motor Boat, vol. 15, no. 23, Dec. 10, 
1918, pp. 18-20, 3 figs. Observes that con- 
centration ~ manufacturer on fewer sizes 
would mean better motors, better service and 
lower cost. 


Radiators 


Principles of Tractor Radiator Design, E. 
Goldberger. Automotive Indus., vol. 38, nv. 
24, Dec. 12, 1918, pp. 1000-1003, 3 figs. Equa- 
tions showing dependence of radiator ca acity 
on temperatures, rates of flow and inherent 
characteristics; advantages of thermosiphon 
circulation in tractor work. 


Steam Vehicles 


A New British Coke-Fired Steam Commer- 
cial Vehicle. Automotive Indus., vol. 39, no. 
22, Nov. a“ 1918, pp. 919-922, 6 figs. Three- 
ton chassis having automatic control of steam- 
generating functions and manual control of 
devices arranged as on a gasoline vehicle. 


Suspension 


Houdaille Brings Out Adjustable Car Sus- 
pension, F. W. Bradley. Automotive Indus., 
vol. 38, no. 24, Dec. 12, 1918, pp. 1004-1005, 
2 figs. Device which permits moving points 
of attachment of springs to car frame. 


Tractors 


S. W. H. Tractor a New Cleveland Product. 
Automotive Indus., vol. 39, no. 26, Dec. 26, 
1918, pp. 1085-1088, 5 figs. Three-plow ma- 
chine with pressed- -steel semi-frame lted to 
front end of transmission housing; engine and 
transmission independent. 


The Auto-Tiller, a Two-Horse Team Replace- 
ment Unit. Automotive Eng., vol. 3, no. 10, 
Dec. 1918, 473-477, 5 figs. Field of utility 
and aoc I cal details of motor tractor for 
farm work operated by one man from a fixed 
position. 


Trucks 


Regulation of Speed, Weight, Width on 
Be ht of Motor Trucks Discussed, George 


am. Eng. News-Rec., vol. 81, no. 25, Pe. 
to" 1918, PP. 1109-1112. Regulation, while 
necessary, ould not _ restrict expansion -of 


motor truck; table of proposed dimensions, 
speeds, weights, and fees presented. 
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Am.Soc.M.E. 
Double Reduction Gear Drive for Heav 
Duty Trucks. Am. Blacksmith, vol. 18, no. 2, 


Nov. 1918, pp. 32-33. Operation of drive in 
new 3- and 5-ton White models. 


Wheel 


An Elastic Wheel (La roue élastique 
Génie Civil, vol. 73, no. 20, Nov. 16, 1918, pp. 
393-394, 2 figs. Design which by means of 
helical springs attached to rim permits tangen- 
tial effort on wheel to be distributed over a 
number of contact points of spring. 

See also MECHANICAL ENGINEERING, 
Mechanical Processes (Radiators) ;- Internal- 


D.). 


Combustion Engines (Buckeye Barrett En- 
gine) ; Machine Shop (Repair Work). 
PIPE 


See MECHANICAL 


ENGINEERING, 
sion (Pipe). 


Corro- 


POWER GENERATION 
Exhaust Steam 


Utilization of Exhaust Steam in Collieries 
for the Generation of Electrical Energy (Con- 
sidérations sur l’utilization des vapeurs d’é- 
chappement dans les houilléres en vue de la 


production d’énergie ge gh A. Barjou. 
Industrie Electrique, year 27¢, nos. 621, 623, 
627, 631 — 634, May 10, “June 10, Aug. 10, 


Oct. 10 and Nov. 25, 1918, pp. 166-171, 212- 


217, 287,293, 373-379 and 425-430, 26 figs. 
May 10: theoretical aspect of problem. June 
10: systems of regulating exhaust steam. 


Aug. 10: utilization of exhaust steam in low- 
pressure turbines. Oct. 10: Westinghouse- 
Leblanc system of condensation. Nov. 25: 
Brequet-Delaporte condenser, 


Tides 


Tides as a Source of Mechanical 
(Etude sur lutilization des marées 
roduction de la force motrice), F. 
evue Générale de VElectricité, vol. 4, 
20 and 21, Nov. 9, 16 and 23, 1918, pp. 697- 
715, 749-762 and 793- 802, 14 figs. Brief de 
scription of 87 patents granted in France con- 
cerning devices for utilization of tidal energy 
and analyses of their practical values. (To be 
continued. ) 


Power 
pour la 
Maynard. 
nos. 19, 


POWER PLANTS 
Boiler Water : 


Control of Concentrated Boiler Water 1s 
Essential, Hartley LelI. Smith. Elec. Ry. JL, 
vol. 52, no. 25, Dec. 21, 1918, pp. 1087-1091, 
1 fig. Methods used for control of concentra- 
tion in boilers; how ratio of concentration 
from feedwater to boiler water is determined ; 
ealculation of boiler concentration control 
charts. 


Coal Economy 


Coal Economy in a Small Steam Generating 
Station. Mise. Rec., vol. 24, no. 6, Dec. 1918, 
pp. 27-28, 3 figs. Results secured in 290-kw. 

ant given as example of coal saving. 


Flue-Gas Analysis 


Controlling Efficiency of Combustion, E. A. 
Uehling. Power, vol. 48, no. 26, Dec. 24, 
1918, pp. 921-923. Use of flue-gas analysis 
for controlling combustion. 


Furnace Indicating Instruments 


totes and Gages in Boiler Operation, . 
A. Uehling. Power, vol. 48, no. 24, Dec. 10, 
1918, pp. 842-844. Use of meters and gages 
in diagnosing condition of furnace. 


Hand Firing 
Power Plant Management; Hand Firing, 
Robert June. Power House, yol. 11, no. 11, 


Nov. 1918, pp. 315-317, 3 figs. Standard prac- 
tice; proper combustion conditions; thickness 
of fire; minimization of smoke. , 


Individual Plants 


Steam- ew a of Mark Plant, 
Gordon Fox and enley. Power Plant 
Eng., vol. 22, no. 24, Dec. 15, 1918, pp. 981- 
984, 3 figs. Description of certain features 
of new plant of Steel & Tube Co. of America. 


Power Plants in 1918 


Review of the Year in the Power Field. 
Power, vol. 49, no. 1, Jan. 7, 1919, pp. 2-8. 
What has been new and of especial interest 
during 1918. 


Seale in Boilers 


Scale in Water-Tube Boilers. Monthly Jl. 
Utah Soc. Engrs., vol. 4, no. 9, Sept 1918, 
pp. 175-176. Results of cleaning a 400- hp. 
Babcock & Wilcox boiler after operating it for 
six months, with table indicating the amount 
of scale taken from each of its 14 sections, 


Transmission Losses 


Wasting Power in the Using, L. W. 
Schmidt. Power Plant pe. vol. 22, no. 24, 
Dec. 15, 1918, pp. 984-9 Transmission 
losses, waste of power at ane and methods 
suggested for overcoming them. 


Alwyn- 
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%""" 93 Federal St., 
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The war is won, but the necessity 
for conservation is as great as ever. 
The whole world needs coal-—we 
must save every pound possible. 
Spraco Equipment, which helped 
to put many plants on a basis of 
wartime efficiency, is ready for the 
work of reconstruction. 


The Spraco Cooling System (with 
Spraco Center Jet Nozzle) saves fuel 
and cuts operating costs. Under ordi- 
nary conditions it will cool condensing 
water sufficiently to insure an average 
vacuum of 27 inches or better, through- 
out the year. And compared to a cool- 
ing tower the Spraco System costs 
much less to install, about one-half as 
much to operate and practically noth- 
ing to maintain. 


Our engineers are at your service—ready 
to submit drawings, specifications and 
estimates covering an installation in 
your plant. A word from you will bring 
full details. 
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Turbo-Generator Plants 


Operating Methods That Increase Economy, 
C. F._ Hirshfeld and C. L. Karr. Elec. World, 
vol. 72, no. 24, Dec. 14, 1918, pp. 1120-1124, 
2 figs. Apply to turbo-generator plants; dis- 
tribution of loads on boilers and turbines and 
economical operation of auxiliaries discussed. 

Economic Operation of Steam Turbo-Electric 
Stations, T. C. Hirshfeld and C. L. Karr. 
Elec. Rev., vol. 73, nos. 23 and 24, Dec. 7 and 
14, 1918, pp. 886-890 and 923-928, 5 figs. 
Bureau of Mines Technical Paper discussing 
fuel-economy factors, load, distribution _ be- 


a units, boiler room and auxiliaries opera- 
on. 


Waste Heat 


Waste Heat for Steam Generation, Thomas 
B. Mackenzie. eres. vol. 06, no. 
2759, Nov. 15, 1918, pp. 567-569, 2 figs. 
Utilization of waste heat from open-hearth 
furnaces for generation of steam. Paper be- 
fore Iron & Steel Inst., Sept. 1918. 


PRODUCER GAS 
Kiln, Gas-Fired 


Heat Balance on a_ Producer-Gas 
Chamber Kiln, R. K. Hursh. Jl, Am. Ceramic 
Soc., vol. 1, no. 8, Aug. 1918, pp. 567-577. 
1 fig. Data based on tests of a kiln of 16 
chambers, each holding 50,000 standard-sized 
brick, and on three 6-ft. water-sealed gas 
producers of the pressure type. 


Open-Hearth Furnaces 


Waste Heat from Open Hearth Furnaces, 
Thomas B. Mackenzie. Blast Furnace, vol. 6, 
no. 12, Dec, 1918, pp. 488-492, 3 figs, Analysis 
of producer gas supplied to furnace ; theoreti- 
cal principles governing operation of waste- 
heat boilers; suggestions concerning layout 
of plant and boiler setting. Paper before 
British Iron & Steel Inst. (Concluded.) 


Wood 


The Production of Power-Gas from Wood, 
Leslie B. Williams, Min. Mag., vol. 19, no. 5, 
Nov. 1918, pp. 246-250. Discusses composi- 
tion of power gas from wood and methods of 


obtaining largest amounts of most effective 
components. 


Fired 


PUMPS 


Motor-Driven Pumps 


High Efficiencies Shown by Motor-Driven 


Water Works Pumps at St. Paul, Minn. Mun. 
& County Eng., vol. 55, no. 6, Dec. 1918, 
pp. 202-204, 2 figs. Results obtained from 


tests of two 12-in. centrifugal pumps. 


REFRACTORIES 
Classification 


Refractories. Clay-Worker, vol. 70, no. 6, 
Dec. 1918, pp. 504-505. Reasons for classifica- 
tion into acid, basic and neutral: construc- 
tion, effectiveness and uses of each of these 


classes; properties of some refractory clays. 
Firebrick 
How Slag Temperatures Affect Firebrick, 


Raymond M. Howe. Iron Trade Rev., vol. 
63, no. 23, Dee, 5, 1918, pp. 1288-1289. Pene- 
tration of slag into brick was determined 
after allowing bricks, which were previously 
heated to required temperature, to retain in 
eavity 35 grams of slag for 2 hrs.; tables 
given for various temperatures. Paper before 
Refractories Mfrs. Assn. Also Blast Furnace, 
vol. 6, no. 12, Dee. 1918, pp. 484-485. 
Silica 
Silica Refractories, Donald W. Ross. Jl. Am. 
Ceramic Soc,, vol. 1, no. 7, July 1918, pp. 
477-499, 6 figs. and (discussion) pp. 499-501. 
Experimental data on raw materials, manu- 


facture and burning of silica brick, and 
properties of burned ware. 


REFRIGERATION 
Ammonia 


What Becomes of the Ammonia in Refrig- 
erating Systems? George L. Reuschline. Am. 
Soc. Refrig. Engrs, Jl., vol. 5,-no. 3, Nov. 
1918, pp. 161-167. Production of ammonia 
from normal sources; amount used in ice and 
refrigerating plants; aetual needs and un- 
avoidable losses; actual ammonia loss per 
ton of ice made; avoidable losses and how to 
— them ; purging; piston-rod leakage; bonus 
system. 


Ammonia, Compression System 


The Ammonia Compression Refrigerating 
System—XXV, W. 8S. Doan. Refrig. World, 


vol. 53, no. 12, Dec. 1918, pp. 33-34, 1 fig. 
Testing of lubricating oil; petroleum oils; 
necessary quantity to feed bearings. (To be 


continued.) 
Ammonia Piping 


Discussion of the Topic—Size of and Proper 
Vapor Velocity in Ammonia Suction and Dis- 
charge Mains. Am, Soc, Refrig. Engrs. Jl., 


MECHANICAL ENGINEERING 


vol. 5, no. 2, Sept. 1918, pp. 120-124, 1 fig. 
Discussion at Milwaukee meeting. 


CO. Machine 


The Carbonic Anhydride Refrigerating Ma- 
chine, Peter Neff. Am. Soc. Refrig. Engrs. J1., 
vol. 5, no. 3, Nov. 1918, pp. 153-156. Items 
of design requiring research before a COs, 
machine can be developed as successfully as 
one of the ammonia type. 


Forecooling 


Discussion of the Topic—Advantages of 
Forecooling Liquid Ammonia Between Re- 
ceiver and Expansion Valve with Coldest 
Water Available. Am. Soc. Refrig. Engrs. J1., 
vol. 5, no. 2, Sept. 1918, pp. 125-130. Dis- 
cussion at annual meeting, New York. 


Household Refrigerating Machine 


The Household’ Refrigerating Machine, 
John E, Starr. Am. Soc. Refrig. Engrs. J1., 
vol. 5, no. 3, Nov. 1918, pp. 157-160. -At- 
tributes difficulty of designin commercial 
type of small compression machine to leakage 
at stuffing box, small quantity of liquid cir- 
culated per minute and gradual projection of 
— from high-pressure to low-pressure 
side. 


Ice Manufacture 


Ice Plant Investments, George. E. Wells. 
Am. Soc. Refrig. Engrs. Jl., vol. 5, no. 3, Nov. 
1918, pp. 145-152. Detailed ice-manufacturing 
costs in 1915 of 20 southwestern ice plants 
using Corliss steam engines. 


Power and Labor Requirements of Detroit 
* Type Ice Plant, Donald Cole. Am. Soc. Refrig. 


Engrs. Jl. vol. 5, no. 2, Sept. 1918, pp. 
110-115 and (discussion) pp. 115-119. ra- 
tion of electrically driven raw-water plant, 


low-pressur@é, drop-pipe system having in con- 
junction an ice storage house holding full 
output of thirty to one hundred days. 

Motor Driven Raw Water Ice Plant, George 
E. Chamberlin. Am. Soc. Refrig. Engrs. Jl., 
vol. 5, no. 2, Sept. 1918, pp. 87-109, 11 figs. 
Description of’electrically driven high-pressure 
plant making 120 tons of ice per day. 


Low-Temperature Compression System 


The Low-Temperature Compression System 
in Practice, H. Sloan. Power, vol. 48, no. 25, 
Dec. 17, 1918, pp. 896-987, 2 figs. From 
paper before Am. Soc. of Refrig. Engrs., Mil- 
waukee. 


RESEARCH 
British 

National Laboratory for Industrial Re- 
search, Richard T, Glazebrook. Contract Rec., 
vol. 32, no. 47, Nov. 20, 1918, pp. 924-926. 
Need of special laboratories for research work ; 
research for trade associations; study of in- 
dustrial problems in central laboratory. From 
lecture delivered at Royal Instn. 


Science and the Future, A. A. Campbell 
Swinton. Machy. Market, no. 944, Dec. 6, 
ay pp. 19-20. From address to Roy. Soc. 


Ss. 


National Research Council, U. S. 


The Engineering Work of the National Re- 
search Council, Henry M. Howe. Bul. Am. 
Inst. Min. Engrs., no. 144, Dec. 1918, pp. 
1715-1719. Purpose, status in October, 1918, 
and character of researches on pyrometry and 
electric welding. 


STANDARDS AND STANDARDIZATION 


Engine-Testing Forms 


Standard Engine Testing Forms. Jl. Soc. 
Automobile Engrs., vol. 3, no. 6, Dec. 1918, 
pp. 378-381, 3 figs. Four sheets: one givin 
rules and direction for use of forms an 
three providing means for giving information 
regarding engine conditions of test and plot- 
ting curves of results. 


Gasoline 


Government Standard Gasoline and Oil 
Specifications. Jl. Soc. Automotive Engrs., 
vol. 3, no. 6, Dec. 1918, pp. 405-406. Specifi- 
cations for aviation gasoline, motor gasoline, 
and fuel, gas and bunker oils, adopted by 
Committee on Standardization of Petroleum 
Specifications. 


Oils, Illuminating 


Specifications for Illuminating Oils. Oil & 
Gas Jl., vol. 17, no. 31, Jan. 3, 1919, pp. 50-52. 
Methods of test and specifications adopted by 
Committee on Standardization of Petroleum 
Specifications. Rules were drafted with view 
to allow making of products from any satis- 
factory crude petroleum, 


STEAM ENGINEERING 


Boilers 


Modern Boilers (Les chaudi@res modernes), 
L. Conge. Revue Générale de l’Electricité, 
vol. 4. no. 19, Nov. 9, 1918, pp. 715-718, 11 
figs. Several French and American types are 





THE JOURNAL 
Am.Soc.M.E. 


considered as usable in 
electric stations. 


Feeding and Circulating the Water in Steam 
Boilers, John Watson. ‘Trans. Inst. Marine 
Engrs., vol. 30, no. 239, Nov. 1918, pp. 225-246 
and (discussion) pp. 246-264, 7 figs. His- 
torical account of schemes evolved and ex- 
perimental work undertaken ; analysis of pres- 
ent practices in the various types of boilers; 
effect of mixing hot boiler water with in- 
coming feed in proportions up to 200 per cent. 
boiler water. 

Mechanical Department Circular No. 11, 
U. S. Ry. Administration, Frank McManamy. 
Ry. Jl., vol, 25, no. 1, Jan. 1919, pp. 21-22, 1 
fig. Rules and instructions for inspection 
and testing of stationary boilers. 


How to Design and Lay Out a Boiler—II, 
William C. Strott. Boiler Maker, vol. 18, 
no. 12, Dec. 1918, pp. 353-354, 5 figs. Calcu- 
lation of proper tube expansion; purpose of 
beading: use of scant tube lengths; figuring 
“line-up.” (To be continued.) 


large central turbo- 


Condensers 


Keeping Up Condenser Performance, Hart- 
ley LeH. Smith. Power, vol. 48, no. 25, Dec. 
17, 1918, pp. 868-870, 4 figs. How to deter- 
mine economy which should be obtained and 
how to correct causes of low vacuum. 


Steam Pressure, High 


High Steam Pressure and Su 
Berg. Power, vol. 48, no. 24, Dec. 10, 1918, 
pp. 832-835, 3 figs. From a paper before joint 
meeting of Western Soc. of Engrs., Chicago 
Section of Am. Soc. of Mech. Engrs. and Am. 
Inst. of Elec. Engrs. 


rheat, Eskil 


Turbines 


Steam Turbines for Natural Steam. Power 
Plant Eng., vol. 22, no. 24, Dec. 15, 1918, pp. 
990-993, 7 figs. Power plant at Larderello, 
Italy, operating large turbine units with 
natural steam taken from crevices and fissures 
in ground. 


Turbine Engines for Cargo Vessels. Marine 
Rev., vol. 49, no. 1, Jan. 1919, pp. 31-34, 6 
figs. Mechanical features of the geared 
drives. 


Steam Turbine Progress and Possibilities. 
Blast Furnace, vol, 6, no. 12, Dec. 1918, pp. 
481-483, 5. figs. Higher boiler pressures ; 
intermediate steam reheating in large mul- 
tiple-cylinder machines; feedwater heating ; 
use of economizer. 


The Historical Development of Steam Tur- 
bine (1). Power House, vol. 11, no, 11, Nov. 
1918, pp. 311-314, 10 figs. Growth in capacity 
and in size of individual units during last 
30 years. (To be continued.) 


Valves, Balanced Slide 


Balanced Slide Valve for Andrews-Cameron 
Steam Engine (Tiroir équilibré pour machine 
& vapeur syst¢me Andrews et Cameron). 
Génie Civil, vol. 73, no. 17, Oct. 26, 1918, pp. 
333-334, 8 figs. Description of two types, one 
with two and other with three ports. 

See also MECHANICAL ENGINEERING, 
Motor-Car Engineering (Steam Vehicles). 


THERMODYNAMICS 


Heat Transmission 


Heat Transfer Tests of Building Materials, 
L. M. Arkley. Jl. Eng. Inst. Can., vol. 1, no. 
8. Dec. 1918, pp. 386-393, 6 figs. Account of 
tests (1) to determine selection of proper 
materials to be used in buildings, (2) to de- 
termine effect on transfer of heat through a 
12-in. hollow tile wall of laying it up, first 
with hollow spaces horizontal, and second with 
hollow spaces vertical and pecty over each 
other, (3) to investigate heat-insulating quali- 
ties of a number of materials suitable for 
refrigerating rooms including built-up walls, 
cork walls, and ordinary building ‘papers. 


New Heat Transmission Tables, Willinm R. 


Jones. Heat. & Vent. Mag., vol. 15, no. 12, 
Dec., 1918, pp. 36-40. Third series of tables. 
WELDING 

Aluminum 


How to Use a “Chill” on Aluminum Weld- 
ing, David Baxter. Jl. Acetylene Welding, 
vol. 20, no. 6, Dec. 1918, pp. 280-282, 3 figs. 
Method of backing up hole in aluminum 
crankease with piece of heavy galvanized iron 
and welding across to fill hole with aluminum, 
the iron acting as a sort of chill. 


Are-Welding Tool 


Improved Are Welding Tool. Aerial Age, 
vol. 8, no. 12, Dec. 2, 1918, pp. 619-634, 2 
figs. Designed to make operation of changing 
electrodes definite, to permit any amount of 
pull when electrode freezes to work and 
capable of operating for voluntary release. 


Electric Welding 
Comparisons of Processes of Electric Butt 
Welding. J. B. Clapper. Boiler Maker, vol. 
18, no, 12, Dec. 1918, pp. 345-346. Operations 
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With pleasure we now advise that the Heine Safety Boiler 
Company came out of the war 


LARGER THAN EVER 


With improved facilities, more space, two modern well- 
located plants, and nearly a half-century experience we are now 


BETTER THAN EVER 


During the war, gun plants, aircraft plants, powder mills, 
munition factories, shell plants, and other essential industries all 
over the United States were abundantly supplied with Heine 
Boilers. We are now 


READY FOR PEACE WORK 
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Ask for your copy of “ Boiler Logic’ 


HEINE SAFETY BOILER CO. 


5319 Marcus Avenue St. Louis, Mo. 
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in butt welding; transformer contro! ; 
strength of butt weld; application of point 
and spot welding; use of resistance process. 

Modern Welding by Use of Electricity. Elec. 
Rev., vol. 73, no. 25, Dec. 21, 1918, pp. 


959-962, 3 figs. Principles of "electric are 


and spot weld ; advantages; methods of ap- 
= on; recent developments; extent of 
field. 


Some Recent Developments in Machines for 
Electric Spot Welding as a Substitute for 
Riveting, J. M. Weed. Gen. Elec. Rev., vol. 21, 
no. 12, *, 1918, pp. 928-934, 9 figs. Writer 
claims his experiments have demonstrated that 
the thickness of parts to be welded is gov- 
erned by capacity of apparatus available for 
doing the work. 

Electric Welding—A New Industry, H. A. 
Hornor. Contract Rec., vol. 32, no. 47, Nov. 
20, 1918, pp. 931-934. Status of industry; 
uses of alternating current; methods of weld- 
ing and of testing a joint; developments. 
Paper before Am. Inst. Elec. Engrs. 


Comparative Characteristics of Are Weld- 
ers, J. F. Lincoln. Elec. World, vol. 72, no. 
24, Dec. 14, 1918, pp. 1119-1120. Discussion 
to bring out comparative advantages and costs 
of a. c. and d. c. welders. 


Features of Are Welding Development, 
O. A. Kenyon. Elec. Rev., vol. 73, no. 25, 
Dec. 21, 1918, pp. 963-965, 2 figs. Control 
of weldin heat; selection of kind and size 
of electrodes ; kinds of joints and their charac- 
teristics; systematic planning of welding 
method to be used. 


The Constant-Energy Arc-Welding Set, P. O. 
Noble. Gen. Elec. Rev., vol. 21, no, 13, Dec. 
1918, pp. 938-940, 6 figs. Type of equipment 
designed to facilitate maintenance of a short 
are and to make it difficult to continue a long 
one. 


Electric Welding at the Erie Works, General 
Electric Company, H. Lemp and J. R. Brown. 
Gen. Elec. Rev., vol. 21, no. 12, Dec. 1918, pp. 
915-918, 12 figs. tg of process to 
welding saws, butt-welding high-speed steel to 
shank of machine steel in manufacture of ma- 
chine tools, and various other mechanical 
purposes. 


A Review of Electric Are Welding, John 
A. Seede. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 881-886, 10 figs. Evaluation of 
present practice, with special consideration 
of carbon electrode welding, metallic electrode 
welding, electrodes, fluxes, holders, a. c. are 
welding, automatic welding and apparatus 
employed. , 


inapection of Welds 


Inspection of Electric Welds, O. H. Escholz. 
Power, vol. . no. 25, Dec. 17, 1918, pp. 
872-873, 3 figs. Describes various tests and 
their efficiencies. 


Inspecting Metallic Electrode Arc Welds, 
O. 8. Escholz. Am. Drop es vol. 4, no. 
11, Nov. 1918, pp. 448-450, 4 s. Comments 
on significance and value of visual inspection, 
adhesion of deposit, penetration and electrical 
tests. 


Joints 


Lloyd's Experiments on Electrically Welded 
Joints, H. Jasper Cox. Gen. Elec. Rev., vol. 
21, no. 12, Dec. 1918, pp. 864-870, 16 figs. 
Results concerning modulus of elasticity, ap- 
proximate elastic limit, ultimate strength, 
ultimate elongation, alternating stresses, 
chemical and _ microscopic analysis, and 
strength of welds. 


Non-Ferrous Metals 


The Butt Welding of Some Non-Ferrous 
Metals, E. F. Collins and W. Jacob. Gen. 
Elec. Rev., vol. 21, no. 12, Dec. 1918, pp. 
958-961, 5 figs. Describes process said to be 
outcome of search for satisfactory method of 
ws end rings to rotor bars of induction 
motor. 


Oxidation 


The Welding of Iron and Steel, . 
Cathcart. Iron Age, vol. 102, no. 26, Dec. 
26, 1918, pp. 1578-1583, 10 figs. Principles 
governing smithy and forge; effect of oxida- 
tion; use of a flux; annealing essential; con- 
ditions to be fulfilled. From article in Apr., 
1918, issue of Jl. of West of Scotland Iron and 
Steel Inst., Glasgow. 


Oxy-Acetylene Welding 


Oxy-Acetylene Pipe Welding and Cutting. 
Gas Age, vol. 42, no. 12, Dec. 16, 1918, pp. 
515-516, 5 figs. Practical suggestions on 
manipulation of blowpipe. (Continuation of 
serial.) 

Handling Acetylene Welding Outfits, E. 
Wanamaker. Ry. Rev., vol. 63, no. 25, Dec. 
21, 1918, pp. 869-871. Discussion of acetylene 
and oxygen gases and instructions for 
handling outfits in shops. Paper before Ry. 
Fire Prevention Assn., Chicago. 


Research 


Research in S 


t Welding of Heavy Plates, 
W. L. Merrill. 


en. Elec. Rev., vol. 21, no. 12, 
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Dec. 1918, pp. 919-922, 7 figs. Record of 
experiments with specially built welding 
machine of 36 tons pressure capacity and 
100,000 amperes current capacity, showing 
probability that new field of application for 
spot welding will be developed. 


Structure of Iron 


Microstructure of Iron Deposited by Electric 
Are Welding, George F. Comstock. Bul. Am. 
Inst, Min. Engrs., no. 145, Jan. 1919, pp. 
43-50, 10 figs. From microscopic examination 
of a weld writer concludes that pale crystals 
typical of steel fusion welds are not cementite 
or martensite or any similar carbide product, 
but probably nitride of iron. Discussion of 
S. W. Miller’s paper. (Bul. A, I. M. E., Feb.- 
May, 1918.) 


A Study of the Joining of Metals, J. A. 
Ca § Gen. Elec. Rev.,; vol. 21, no. 12, Dec. 
191 . pp. 947-956, 36 figs. Microscopic study 
of welds made (1) with high current applied 
for long periods, (2) smaller current — 
for shorter time, and (3) current just large 
enough to procure welding temperature when 
applied for minimum time; made to deter- 
mine best practice in making butt weids by 
Thompson electric welding machine. 


The Metallurgy of the Arce Weld, W. E. 
Ruder. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 941-946, 15 figs. Notes based on 
microscopical examination of crystal struc- 
ture, gas holes, slag inclusions, impurities, 
and composition. 


Tank Manufacture 


Electric Arc Welding in Tank Construction, 
R. E. Wagner. Gen. Elec. Rev., vol. 21, no, 12 
Dec. 1918, pp. 899-911, 35 figs. Qualifications 
of successful operator; value of intelligent 
study of work in hand and its preparation 
for welding; application of arc welding to 
tank construction: tabular data for determin- 
ing cost of process. 


Welded Seams 


Welded Seams Correct Faults in Converters. 
Boiler Maker vol. 18, no. 12, Dec. 1918, pp. 
347-348, 6 figs. Experiments on welded-type 
heaters; difficulties in welding materials of 
varying thicknesses; automatic cutting ma- 
chine. From Jl. Acetylene Welding. 


Welding 


Principles and Practices of Fusion Welding, 
S. W. Miller. Am. Soc. yr Engrs. Jl., 
vol. 5, no. 3, Nov. 1918, pp. 168-215, 83 figs. 
Differences between various systems; prin- 
ciples of successful ae: composition of 
weld; testing welds; welding practices and 
materials; metallurgy and heat treatment of 
welds ; variety of welds. 


See also ELECTRICAL ENGINEERING, 
Transformers, Converters, Frequency Changers 
(Welding, Transformers for); MARINE EN- 
GINEERING, Yards (Welding) ; RAILROAD 
ENGINEERING, Shops (Welding). 


VARIA 


Metric System 


Reflexions on the Arguments For and 
Against the Metric System (Reflexions sur les 
pour et les contre du — métrique), Ch. 
Ed, Guillaume. Industrie Electrique, year 27, 
no. 624, June 25, 1918, pp. 225-227. uestion 
of fundamental units; decimalization ; possible 
adoption by Anglo-Saxon nations; arguments 
based on present situation. Remarks on At- 
kinson’s communication to Instn. Elec. Engrs. 


Opportunities for Engineers 


Broader Opportunities for the Engineer, 
Charles T, Main. Jl. Am. Soc. Mech. Engrs., 
vol. 41, no. 1, Jan. 1919, pp. 6-11. Fields of 
activity opened to engineering societies and 
individual engineers in consequence of tech- 
nical and social opportunities which have been 
created with the advent of world peace. Presi- 
dential address delivered at annual meeting 
of the Society. 


Packing, Machinery 


The Problem of Packing. Cassier’s Eng. 
Monthly, vol. 54, no. 5, Nov. 1918, pp. 257-262, 
6 figs. Suggestions in regard to packing 
machinery for home market and export. 


Society Engineering 


Aims and Organization of the Society, L. 
C. Marburg. Jl. Am. Soc. Mech. Engrs., vol. 
41, no. 1, Jan. 1919, pp. 12-15. Relations of 
the mechanical engineer to his work, to the 
community and other engineers. Report of 
Committee on Aims and Organization of the 
Society. 


Technical Writing 


Obtaining Ideas for Technical Articles, Al- 
bert M. Wolf. Wis. Engr., vol. 23, no. 2, Nov. 
1918, pp. 40-41. Value of observation and 
diligent application of mental faculties to 
gathering technical data. 
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ELECTROPHYSICS 


A. SS. Circuits 


The Calculation of Alternating Current Cir- 
cuits, Gordon Kribs. Power House, vol. 11, 
no. 11, Noy. 1918, pp. 318-321, 2 figs. Tables 
of constants offered as readily usable in com- 
puting size of wire in a. c. 25- and 60-cycle 
circuits. 


Harmonic Analysis 


Harmonic Analysis of Alternating Currents 
by the Resonance Galvanometer (Sur l'analyse 
harmonique des courants alternatifs par le gal- 
vanométre de résonance), André Blondel. 
Comptes rendus des séances de Académie des 
Sciences, vol. 167, no. 20, Nov. 11, 1918, pp. 
711-717, 1 fig. Characteristics of method pro- 
posed as modification of Pupin’s and Armag- 
nat’s. Considers (1) non-inductive resistances 
in circuits of galvanometer, and (2) a circuit 
having one or several capacities in series. 


Spark-Plug Insulators 


Resistance of Hot Spark Plug Insulators, R. 
H. Cunningham. Automotive Indus., vol. 39, 
no. 22, Nov. 28, 1918, pp. 907-911, 8 figs. Ex- 
perimental tests to determine loss of resistance 
at working temperatures ; how such loss affects 
action of plug. 


Vapor Arcs 


Low-Voltage Arcs in Metallic Vapours, J. C. 
McLennan. Proc. Phys. Soc., Lond., vol. 31, 
no. 176, Dec. 15, 1918, pp. 30-48, 6 figs. Repe- 
tition of experiments by Millikan and Hebb 
whose results writer believes to be in conflict 
with quantum theory. Results showed that 
quantum relation holds good with moderately 
heated incandescent cathodes and a moderate 
supply of metallic vapor. It was possible to 
obtain questioned phenomena, however, by in- 
creasing temperature of incandescent cathode. 


ELECTROCHEMISTRY 


Copper Plating 


Automatic Copper Plating, Joseph W. Rich- 
ards. Bul. Am. Inst. Min. Engrs., no. 145, 
Jan. 1919, pp. 27-31, 4 figs. Patented process. 
Basic principle involved lies in application of 
plating copper while iron sheet is cold and then 
melting metal under conditions favorable to 
formation of plating. 


FURNACES 


Electric Furnace Improvements During 1918, 
A. V. Farr. Blast Furnace, vol. 7, no. 1, Jan. 
1919, pp. 20-24, 9 figs. Efforts to increase out- 
put; linings, tilting apparatus and cooling; 
power supply; comparative data. 


Electrodes 


Electrodes for Electric Furnaces : Their Man- 
ufacture, Properties, and Utilization (11), Jean 
Escard. Gen. Elec. Rev., vol. 21, no. 11, Nov. 
1918, pp. 781-792, 37 figs. Form, dimensions, 
grouping, and composition of electrodes, and 
their arrangement in the various types of fur- 
naces ; life, wear, and protection of electrodes ; 
electrode holders, cooling systems, and methods 
of attaching connections. Translated from Le 
Génie Civil. : 


Industrial Furnaces 


Blectric Heated Industrial Furnaces, George 
J. Kirkgasser. Indus. Management, vol. 57, no. 
1, Jan. 1919, pp. 26-32, 14 figs. Type of fur- 
naces and accessory apparatus used in melting 
irons, brasses and bronzes in fowndries; for 
heat-treating metal parts; in the manufacture 
of special alloys; for annealing, hardening and 
tempering tools; and for determining decales- 
-cent and recalescent points in tool steels. 


Nitrogen-Fixation Furnaces 


Nitrogen Fixation Furnaces, E. Kilburn 
Scott. Gen. Elec. Rev., vol. 21, no. 11, Nov. 
1918, pp. 793-804, 16 figs. Salient points of 
difference between electric ‘urnaces for fixation 
of nitrogen and those for metallurgical pur- 
poses. iscussion of various features in op- 
eration, such as phase balance, starting, losses, 
electrodes, stabilizing arc, power factor, air 
supply, prelieater, absorption, cooling the gas, 
and theory of reaction. Abstract of paper be- 
fore Electrochemical Soc. 


Steel Furnaces 


The Status of the Electric Steel Industry, 
Edwin F. Cone. Iron Age, vol. 103, no. 1, Jan. 
2, 1919, pp. 60-62. United States still leads in 
output with 287 furnaces; progress since 1910; 
furnaces in world’s industry probably over 815. 

Electric Furnaces for the Production of 
Steel and Ferro-Alloys, J. O. Seede. Gen. Elec. 
Rev., vol. 21, no. 11, Nov. 1918, pp. 767-780, 
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Electric Arc Furnaces 


Abrasives, carbides and ferro-alloys are. most efficiently 


produced in electric arc furnaces having close power input 
regulation. 


The above chart shows why G-E control equipment gives 
the greatest output of alloys per kilowatt hour input and how 
closely the power input to a large calcium carbide furnace was 
regulated by a G-E automatic control equipment. Twelve of 
these regulators are now being installed in the great Nitrate 
Plant now under erection by the Air Nitrates Corporation. 


For further details consult the nearest local office of this 


company. District offices are listed below, local offices are in 
all large cities. 


General Office: Schenectady, N. Y. District Offices in: 


Atl nta. Ga. Chicago, Ill. Boston, Mass. Cincinnati, Ohio San Francisco, Cal. 
New York, N. Y. St. Louis, Mo. Denver, Colo. Philadelphia, Pa. 
Sales Offices in pi Large Cities 





JARY ELECTRODE REGULATING PANE! RIE 8 HHS SET 
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28 figs. Fundamentals of high-grade steel man- 
ufacture; author prefers electric furnace to all 
other types; classification and sketches of im- 
portant furnaces. . 

Adds Electric Unit to Melting Equipment. 
Iron Trade Rev., vol. 63, no. 24, Dec. 12, 1918, 
pp. 1353-1354, 10 figs. Installation in which 
power is supplied through bank of two single- 
phase, 500-kva. transformers connected to a 
2300-volt, 3-phase, 60-cycle supply line. Fur- 
nace hearth acts as neutral electrode, bottom 
connection being made to central point on 
transformer. Arcs are formed independently 
of one another. 


Electric Furnaces in_ Metallurgy. Elecn., 
vol. 81, no. 2113, Nov. 15, 1918, pp. 588-590, 7 
figs. Description of Héroult furnace. 

The Blectric Furnace in the Grey Iron 
Foundry. Can. Foundryman, vol. 9, no. 12, 
Dec. 1918, pp. 291-292 and 295, 4 figs. Work 
being done by Bowmanville Foundry Co. Me- 
chanical features and electrical control of fur- 
nace. 


Electric Furnace Data for Ferro-Tungsten, 
Robert M. Kenney. Blast Furnace, vol. 6, no. 
12, Dec. 1918, pp. 486-487. Data and descrip- 
tion of ferro-tungsten production ; —— of 
ferberite concentrate; possibilities of making 
in one single operation ferro-tungsten contain- 
ing less than one per cent carbon. Paper be- 
fore Am. Inst. Min. Engrs. 


GENERATING STATIONS 
Canada 


Electric Power Generation in Ontario on 
Systems of Hydro-Electric Power Commission, 
Arthur H. Hull. Can. Engr., vol. 35, no. 25, 
Dec. 19, 1918, pp. 532-533. Details of genera- 
tion and electrical distribution: Rideau and 
Magara systems: Queenstown development. 
(Concluded. ) 


Centralization of Power 


Wholesale Power, F. P. Royce. Stone & 
Webster Jl., vol. 23, no. 5, Nov. 1918, pp. 357- 
360. Conditions favorable to centralization of 
electric power. Memorandum of statement 
made at meeting of New England Section of 
Nat. Elec. Light Assn. 


Hydroelectric Stations 


Electric Power Generation in Ontario on 
Systems of Hydro-Electric Power Commission, 
Arthur H. Hull. Can. Engr., vol. 35, no. 24, 
Dec. 12, 1918, pp. 520-523. Paper before Tor- 
onto Section Am. Inst. Elec. Engrs. Also Elec. 
News, vol. 27, no. 23, Dec. 1, 1918, pp. 25-29, 
1 fig. General plan and particulars of canal 
development work and power generation. 

The Present Status of Hetch Hetchy, Ru- 
dolph W. van Norden. Jl. EBlec., vol. 41, no. 
10, Nov. 15, 1918, pp. 438-443, 8 figs. Survey, 
scope and present progress of water and power 
project undertaken by city of San Francisco. 

Data Existing in Regard to the Construction 
of Hydroelectric Power Plants (Sur les don- 
nées actuelles en matiére de construction 
d’usines hydroélectriques), Denis Eydoux. An- 
nales des Ponts et Chaussées, year 88, vol. 4, 
no. 18, Jul-Aug. 1918, pp. 7-96, 34 figs. Résumé 
of theoretical considerations, general equations 
and present practice, with special refer- 
ence to groups of French plants in Dau- 
phiné and the arrangement existing between 
water-courses of the Société Pyrénéene (Tou- 
louse and Tarn) with those of the Société 
—— (Aude and Hérault). (To be con- 

nued. 


Steam-Electric Stations 


A Good Instance of Utilization of Italian 
Products in Argentine (Uno forte impronta dei 
produttori italiani nell’ Argentina). L’Indus- 
tria, vol. 32, no. 21, Nov. 15, 1918, pp. 638- 
644, 13 figs. Details and plans of steam- 
turbine central station distributing 30 million 
kw.hr. at 7000 volts to five substations. Sub- 
station also described. 


GENERATORS AND MOTORS 


Dynamical Theory 


The Dynamical Theory of Electric Engines, 
Elecn., vol. 81, no. 2114, Nov. 22, 1918, pp. 
616-617, 4 figs. Abstracted from 10th Kelvin 
lecture delivered by L. B. Atkinson before Inst. 
of Elec. Engrs. 


Alternators 


High-Frequency Alternators (Les alterna- 
teurs & haute fréquence), O. Billeux. Revue 
Générale de l’Electricité, vol. 4, no. 21, Nov. 
23, 1918, pp. 803-805, 5 figs. . Principles of 
these machines, particularly of the Alexander- 
son type (frequency, 30,000 per sec.), built for 
experimental purposes. 


Generators 


Construction and Use of Generators Driven 
by Waterwheels. Elec. Rec., vol. 24, no. 6, 
Dec. 1918, pp. 60-66, 24 figs. Important fea- 
tures in both vertical and horizontal types. 
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Induction Motors 


Reconnecting Induction Motors—For Change 
in the Number of Poles, A. M. Dudley. Power, 
vol. 49, no. 1, Jan. 7, 1919, pp. 9-14, 15 figs. 
(Third article.) 


Rotors 


Turbo-Alternator Rotors: Features of Me- 
chanical Design (II), S. F.. Barclay. Power 
House, vol. 11, no. 11, Nov. 1918, pp. 323-327, 
17 figs. Suggested specifications for guidance 
in purchasing equipment. 


Synchronous Motors 


Magnetization Curves for Synchronous 
Motors (Fiiltkurvor-diagram och magnetiser- 
ingskurvor for flerfasiga synkronmaskiner), 
John Wennerberg. Teknisk Tidskrift, Elek- 
—. vol. 48, no. 11, Nov. 6, 1918, pp, 138- 
146. 


LIGHTING AND LAMP MANUFACTURE 


Fixtures 


Linking Science and Art in Lighting, M. 
Luckiesh. Elec. Rev., vol. 73, no. 23, Dec. 7, 
1918, pp. 884-885. Suggestions for fixture 
dealer in demonstrating lighting effects. Third 
article. (First and second appeared in Elec. 
Rev. Oct. 5 and Nov. 2.) 


Lamps, Manufacture 


Methods of Manufacturing Incandescent 
Lamps, H. M. Robins. Wis Engr., vol. 23, no. 
8, Dec. 1918, pp. 67-76, 6 figs. Description of 
required operations with reference to advan- 
tageous working conditions of manufacturing 
establishments. 


Light Generation and Distribution 


Light, Electricity and the Shop, C. E. Clew- 
ell. Am. Mach., vol. 49, no. 24, Dec. 12, 1918, 
pp. 1061-1065, 10 figs. From coal pile to ma- 
chine tool and lamp, losses are considered. 


MEASUREMENTS AND TESTS 
Loader 


The Loader, Ross B. Mateer. Jl. Elec., vol. 
41, no. 12, Dec. 15, 1918, p. 553, 4 figs. Sug- 
gests composite symbol to indicate load center, 
density and character of load served. 


Meters 


Three-Wire D-5 Meters. Jl. Elec., vol. 41, no. 
10, Nov. 15, 1918, pp. 474-475. Wiring dia- 
gram and features of watthour meter consist- 
ing of two- and three-wire elements placed side 
by side in common base and registering on 
common recording train so that sum of revolu- 
tions of both elements will be added and indi- 
cated on dial. 


Power-Factor Indicators 


Removing Obstacles to Power-Factor Charge, 
Will Brown. Elec. World, vol. 72, no. 26, Dec. 
28, 1918, pp. 1220-1222, 1 fig. Necessity of 
standard method of measuring power factor 
and instrument that would be universally ap- 
plicable; examination into methods now em- 
ployed in widely separated plants. 


Calibration of Power Factor Indicators, Wal- 
ter Wescott Hoke. Elec. World, vol. 72, no. 23, 
Dec. 7, 1918, pp. 1076-1078, 4 figs. Method of 
calibrating polyphase power-factor indicators 
of which resistances of potential circuits are 
not equal; also applies to indicators in which 
current coil is in one phase of a two-phase line. 


Rubber-Goods Testing 


Safeguarding Electrical Employees. Elec. 
World, vol. 72. no. 26, Dec. 28, 1918, pp. 1223- 
1226, 5 figs. How companies which take active 
interest in well-being of their employees have 
made use of protective devices to guard against 
personal injuries; care and testing. 


Transmission Factor for Glass 


The Measurement of Transmission-Factor, M. 
Luckiesh and L. L. Mellor. Jl. Franklin Inst., 


vol. 186, no. 5, Nov. 1918, pp. 529-545, 8 figs. ~ 


Investigation of various arrangements of ap- 
paratus designed to determine transmission 
factors for several diffusive glasses for illumi- 
nation (1) by a narrow beam of light directed 
perpendicularly to surface of specimen, and 
(2) uniformly diffused light reaching specimen 
from all directions; examination of effect on 
value of transmission factor of position of 
specimen with respect to light and character 
of side, smooth or rough, upon which light 
strikes it. 


POWER APPLICATIONS 


Alloy Production 


New Materials Developed in Germany for 
Electrical Industry (Les nouveaux materiaux 
dans l’industrie electrique en Allemagne). S. 
Frid. Industrie Electrique, year 27, no. 624, 
June 25, 1918, pp. 227-250. ss lication of 
alloys such as electron (10 Al + 0 Mn). mag- 
nalium, duralumin and other compositions; 
regulation governing material to be used in 
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various types of electric lines; instruments and 
apparatus; machines and transformers. 


Dairy Farms 


Use of Electricity on Dairy Farms to In- 
crease Production. Blec. Rev., vol. 73, no, 26, 
Dec. 28, 1918, pp. 995-997, 3 figs. Proper 
lighting and use of electric fans in Georgia 
farm stables result in greater quantity and 
better quality of product. 


Electrochemical Processes 


Mioctasety Releases Chemistry's Power, 
James M. Matthews. Gen. Elec. Rev., vol. 21, 
no. 11, Nov. 1918, pp. 727-750, 46 figs. Some 
of the uses of electricity in the chemical in- 
dustry are illustrated with descriptions of uses 
of electric furnaces and electrically-driven mo- 
tors and installations of electrolytic works. 


Electrolytic and Electrothermic Processes 
and Products. Gen. Elec. Rev., vol. 21, no. 
21, no. 11, Nov. 1918, pp. 756-766, 12 figs. 
Brief outline of manufacture of sodium, calci- 
um, magnesium and aluminum; more detailed 
description of electric-furnace methods of man- 
ufacturing calcium carbide, carborundum, sili- 
con, graphite, alundum, fused silica and carbon 
bisulphide; methods of fixation of atmospheric 
nitrogen and oxidation of nitrogen; sketches 
of Birkland-Eyde, Schonherr, and Pauling fur- 
naces. 


Gold Dredges 


Use of Electricty on Gold Dredges. Elec. 
Rev., vol. 73, no. 28, Dec. 7, 1918, pp. 881-883, 
3 figs. Description of typical dredge; value of 
central-station service for work; points to ob- 
serve in selecting apparatus required ; descrip- 
tion of electrical equipment used. 


Harbors 


Extensive Use of Electricity for San Fran- 
cisco Harbor. Elec. Rev., vol. 72, no. 26, Dec. 
26, 1918, pp. 1001-1005, 4 figs. Pier, dock and 
street lighting; electric clock system; harbor 
lights and fog signals; fire-alarm and telephone 
system; electric repair and maintenance serv- 
ice; features of wiring. 


Shipbuilding 
The Application of Electricity in Ships and 
Shipbuilding, J. F. Nielson. WBlecn., vol. 81, 
no. 2114, Nov. 22, 1918, pp. 621. Abstract of 
paper before Scottish Local Section of Inst. of 
Elec. Engrs., Nov. 1918. 


Steel Mills 


Operating Electrically-Driven Steel Mills, J. 
T. Sturtevant. Iron Trade Rev., vol. 63, no. 
23, Dec. 5, 1918, pp. 1292-1293, 4 figs. Layout, 
equipment, =? consumption, tonnages and 
capacities of 11 installations at Lehigh plant 
of Bethlehem Steel Co. 


TELEGRAPHY AND TELEPHONY 


Antenna 


The Vertical Grounded Antenna as a Gen- 
eralized Bessel’s Antenna, A. Press. Proc. 
Inst. Radio Engrs., vol. 6, no. 6, Dec. 1918, 
pp. 317-322, 1 fig. General expression for cur- 
rent at any point of antenna formulated by 
taking account of variable distribution of in- 
ductance and capacity; particular solution for 
current and voltage distribution in case of an- 
tenna having zero current at top and maximum 
current at bottom. 


Capacity of a Horizontal Antenna (Capacité 


d'une antenne horizontale), J-B Pompey. Re-- 


vue Générale de I’Hlectricité, vol. 4, no. 21, 
Nov. 23, 1918, pp. 790-792, 1 fig. Modification 
of original derivation of Pedersen’s formula. 


Duplex Polar Transmission 


Improving Polar Duplex Transmission. Tel- 
egraph & Telephone Age, no. 24, Dec. 16, 1918, 
pp. 564-565, 5 figs. Diagrams of five different 
jo og tried in long lines operated polar 

uplex. 


Photographs, Wireless Transmission of 


The Design and Construction of Apparatus 
for the Wireless Transmission of Photographs, 
Marcus J. Martin. Wireless World, vol. 6, 
no. 69, Dec. 1918, pp. 509-513, 7 figs. Describes 
system outlined in handbook on the Wireless 
Transmission of Photographs as at present de- 
veloped. Writer’s intention is to provide 
practical groundwork for improvements. (To 
be continued.) 


Radio Telephony 


Some Aspects of Radio Telephony in Japan, 
Eitaro Yokoyama. Wireless World, vol. 6, no. 
69, Dec. 1918, pp. 484-487, 5 figs. Influence 
of gas clearance, dimensions and shape of elec- 
trodes upon discharge. From Proc. Inst. Radio 
Engrs. (Continuation of serial.) 


Radio Transmitter 


On the Electrical Operation and Mechanical 
Design of an Impulse Excitation Multi-Spark- 
Group Radio Transmitter, Bowden Washing- 
ton. Proc. Inst. Radio Engrs., vol. 6, no. 


Dec. 1918, pp. 295-315, 31 figs. Discussion of 
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impulse excitation; description of three forms 
of gaps suitable for extreme quenching; oscil- 
lograms showing operation of such gaps; opera- 
tion of actual 0.5-kw. and 2-kw. sets. 


Spark Discharges 


The Revolving Mirror and Spark Discharges, 
Lindlay Pyle. Wireless World, vol. 6, no. 69, 
Dec. 1918, pp. 489-490, 1 fig. Shows diagram- 
matically and describes briefly method of ob- 


serving and photographing oscillatory nature 
of “ wireless”? spark. From Electrical Experi- 
menter. 

Spark Gap 


A Ventilated :e> Discharge Gap. Wireless 
Age, vol. 6, no. 3, Dec. 1918, pp. 44-45, 3 figs. 
Internal construction and action of apparatus 
said to be silent in operation and to maintain 
a predetermined operating characteristic. 

On the Possibility of Tone Production by 
Rotary and Stationary Spark Gaps, Hidetsugu 
Yagi. Proc. Inst. Radio Engrs., vol. 6, no. 6, 
Dec. 1918, pp. 323-343, 17 figs. Results pro- 
duced by needle and spherical gaps with a. c. 
transformer, spark-gap method and with high- 
tension d. c. spark-gap method ; brief treatment 
of transient conditions existing before estab- 
lishment of stable tone régime. 


Telephone, Sound-Detecting Devices 


Telephone Service Standards. Telephony, 
vol. 76, no. 1, Jan. 4, 1919, pp. 22-23. Investi- 
gation of service and transmission standards 
and experimental work on sound-detecting de- 
vices by telephone section of Bureau of Stand- 
ards, from 1917-1918 report Secretary of Com- 
merce, 


Telephone Troubles 


How to Locate Telephone Troubles, J. Ber- 
nard Hecht. Telephony, vol. 76, no. 1, Jan. 4, 
1919, pp. 26-27. are and maintenance of pri- 
mary batteries. Instructions to managers, wire 
chiefs and troublemen of local battery tele- 
phone exchanges. Sixth article. 


Vacuum-Tube Electrodes 


A Method of Constructing Gas-Free Elec- 
trodes. Wireless World, vol. 6, no. 69, Dec. 
1918, pp. 488-489. Process of manufacturing 
vacuum tube in which anode consists of coat- 
ing of metal sprayed on inside of bulb by in- 
candescing refractory metallic conductor, such 
as tungsten, in partial vacuum. From Wire- 
less Age. 


Time Signaling ° 
Wireless Time-Signaling Device, Wireless 
Age, vol. 6, no. 3, Dec. 1918, pp. 13-14, 3 figs. 
Apparatus for synchronizing time clocks from 
one main radio station, permitting at predeter- 


mined intervals a correction of errors encount- 
ered in clock mechanisms. 


TRANSFORMERS, CONVERTERS, FRE- 
QUENCY CHANGERS 


Radio Frequency Changers 


Radio Frequency Changers, E. E. Bucher. 
Wireless Age, vol. 6, nos. 3 and 4, Dec. 1918 
and Jan. 1919, pp. 20-22 and 20-22, 13 figs. 
Reported progress in their application to wire- 
less telegraphic and telephonic communication. 
Control of antenna currents, 


Rectifiers 


Incandescent-Cathode Arc Device for the 
Rectification of Alternating Currents. Wire- 
less Age, vol. 6, no. 3, Dec. 1918, pp. 14 and 
43-44, 3 figs. Construction and electrical con- 
nections of tube; are started by means of a 
high-voltage discharge from a pointed cathode. 

An Enclosed Rectifier. Wireless Age, vol. 6, 
no. 3, Dec. 1918, pp. 12-13, 3 figs. Incandes- 
cent cathode type. Argon at considerable 
pressure is injected into enclosed medium. 


Rotary Converters 


The Effect of Power-Factor on Output of 
Rotary Converters with Reactance Control, R. 
G. Jakeman. Elecn., vol. 81, no. 2114, Nov. 22, 
1918, pp. 614-616, 4 figs. Dealing with effect 
of power-factor on size of converter. 


Transformer Dimensions 


Dimensions of Transformers, A. R. Low. 
Blecn., vol. 81, no. 2113, Nov. 15, 1918, pp. 
597-599. Object of article is to classify prin- 
cipal problems of transformer discussion and 
— certain assumptions, methods and re- 
sults. 


Transformer Oil 


Transformer Oil. W.S. Flight. Elecn., vol. 
81, no. 2115, Nov. 29, 1918, pp. 636-638, 4 figs. 
Author discusses types and characteristics of 
oils; formation of sludge; minor tests. 


Welding, Transformers for 


Transformers for Electric Welding, W. S. 
Moody. Gen. Blec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 935-937. Requirements of those used 
for spot welding and for arc welding; ‘con- 





MECHANICAL ENGINEERING 


struction found best to fulfill service specifica- 
tions of each type. 


See also ELECTRICAL ENGINEERING, 
Transmission, Distribution, Control (Trans- 
former Losses). 


TRANSMISSION, DISTRIBUTION, 
CONTROL 


Central-Station Service 

Twenty-Seven Thousand Dollar Saving in 
Manhattan Building Plant. Power, vol. 48, 
no. 26, Dec. 24, 1918, pp. 918-919. By using 
Edison off-peak service during summer months, 
substituting motor-driven elevator pumps for 
inefficient steam pumps, installing a feed- 
water heater and a stoker. 


Frequency Control 


Better Frequency Control, Henry E. Warren. 
Gen. Elec. Ser. vol. 21, no. 11, Nov. 1918, pp. 
816-819, 3 figs. Method which records revolu- 
tions, thus indicating mean frequency and 
enabling operator to adjust goyernor-regulating 
mechanism to maintain average frequency at 
its normal value practically exact. 


Growth of Electric Systems 


The Growth of Electric Systems, Julian C. 
Smith. Can. Engr., vol. 35, no. 25, Dec. 1918, 
pp. 539-540. Evolution since 1882: direct and 
alternating transmission systems; why the 
“hydro” is 25 cycles; thrust bearings and 
vertical units. From one of the J. BE. Aldred 
lectures on engineering practice, Johns Hop- 
kins University. 


Interconnection 


Interconnection of Power Systems. Proc. 
Am. Inst., Elec. Engrs., vol. 37, no. 12, Dec. 
1918, pp. 1207-1333, 12 figs. Technical features 
of interconnection of electric power systems of 
California; electric power in northern and 
central California ; function of Pacific Gas and 
Electric Co. in interconnected operation of 
power companies of central and northern Cali- 
fornia. Symposium at meeting of San Fran- 
cisco Section Am, Inst. Elec. Engrs. 


Power Factor 


Location for Power-Factor Corrective Appa- 
ratus, Will Brown. Elec. World, vol. 72, no. 
24, Dec. 14, 1918, pp. 1125-1128, 3 figs. Ex- 
perience with static condensers ; dissimilarities 
in synchronous machines; using idle alterna- 
tors as condensers; best motor rating for cor- 
rection ; effect of condenser location on result. 

Improvement of Power-Factor by the Opera- 
tion of Synchronous Motors (Note sur l'emploi 
des moteurs synchrones pour améliorer le fac- 
teur de puissance), Paul Rieunier. Revue Gén- 
érale de l’Electricité, vol. 4, no. 21, Nov. 23, 
1918, pp. 771-788, 15 figs. Mathematical and 
graphic study of equation, S R = sin & — 
cos @; tan 2, where S is current supplied in 
quadrature by synchronous motor, R current 
absorbed by network with factor power cos 4 
and @;, 2 are the yg phase angles be- 
fore and after motor is connected. Practical 
applications are deduced. 


St. Lawrence River Transmission Line 


111,000-Volt Transmission Line Over the St. 
Lawrence River, S. Svenningson. Elec, News, 
vol. 27, no. 23, Dec. 1, 1918, pp. 31-34. Cross- 
ing consists of central span 4801 ft. long sup- 
ported by two 350-ft. towers. Author gives 
special attention to cables, insulators, ice pro- 
tection and sag calculations. Paper before 

. Toronto meeting of Am. Inst. Elec. Engrs. 


Substations 


Effect of a Tie-Line Between Two Sub- 
stations, H. B. Dwight. Elec. Rev., vol. 73, no. 
25, Dec. 21, 1918, pp. 966-968, 1 fig. Methods 
of calculating effect of tie-lines upon current 
and voltage; several formule given. 

The Modern Outdoor Substation, M. M. Sam- 
uels. Blec. World, vol. 72, no. 23, Dee. 7, 
1918, pp. 1068-1073, 20 figs. Apparatus devel- 
oped until it is as reliable as indoor -—_- 
ment; station design not greatly improved; 
notes on transformers, oil circuit breakers, 
lightning arresters, air-break switches and bus 
supports. 

A Two-Unit Automatic Substation, Walter 
Cc. Slade, Elec. Ry. Jl. vol. 52, no. 24, Dec. 
14, 1918, pp. 1038-1044, 13 figs. Description 
of Rhode Island Co.’s substation at Oakland 
illustrating latest practice. Economics of auto- 
matic substation application. 


Synchronous Condensers 


Synchronous Condenser in Fuel Conserva- 
tion, L. N. Robinson. Jl. Elec., vol. 41, no. 
10, Nov. 15, 1918, pp. 456-458, 2 figs. Possi- 
bilities due to quadrature phase relation of 
energy and wattless components of current in 
virtue of which a synchronous condenser can 
deliver, under given line regulations, wattless 
current corresponding to 10,000-kv-a, and simul- 
—— absorb as motor or deliver as gen- 
erator ,000 kw. with total current corre- 
sponding to only 14,100 kv-a. 
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Transformer Losses 


Influence of Distributing System on Trans- 
former Losses in Large Networks (Pertes dans 
les transformateurs des grands réseaux suivant 
le syst@me de distribution employé). Revue 
Générale de I’Electricité, vol. 4, no. 19, Nov. 9, 
1918, pp. 721-724, 5 figs. Study and compari- 
son of losses in two systems: (1) uniform 
distribution at 20,000 to 30,000 volts and (2) 
distribution at 30,000 to 50,000 volts in main 
network with reduction to 6,000 to 20,000 volts 


in secondary lines. From Electrotechnische 
Zeitschrift. 
See also ELECTRICAL ENGINEERING, 


Generating Stations (Steam-Electric Stations). 


VARIA 


Battery Charging, A. C. 


High-Tension Battery Fed with Alternating 
Current (Sur une batterie & haute tension 
alimentée & courant alternatif). Industrie 
Electrique, year 27, no. 633, Nov. 10, 1918, pp. 
416-417, 1 fig. Principle and diagram of ap- 
paratus which by an arrangement of Gretz 
valves and condensers connected to secondary 
winding of transformer permits conversion of 
alternating current into direct current at volt- 
ages up to 10,000. From Bulletin de |’ Associa- 
tion Suisse des Electriciens, Apr. 1918. 


Contract Clauses 


Power Factor Clauses in Ccntracts, Will 
Brown. Elec. World, vol. 72, no. 25, Dec. 21, 
1918, pp. 1164-1165. Commercial problems in- 
volved ; opinions from widely scattered central 
stations regarding necessity of consideratirg 
power factor; typical clauses of two types of 
— which base charges on average power 
actor, 


Electrolysis Protection 


Drainage if Necessary vs. Negative Feeder 
Electrolysis Protection, D. W. oper. Blec. 
A Jl1., vol. 52, no. 23, Dec. 7, 1918, pp. 1003- 
1007, 12 figs. Comparison of plans used in St. 
Louis and Chicago for eliminating damage to 
underground structures from power company 
viewpoint. (Abstract of paper before Am. Inst. 
Elec. Engrs., St. Louis.) 


Fires in Oil Switches 


R. Frére Process of Extinguishing Fires in 
High-Tension Oil Switches (L’extinction des 
feux d’huile dans les cellules d’interrupteurs a 
haute tension par les procédés R. Frére), Ch. 
Benjamin. Génie Civil, vol. 73, no. 19, Nov. 9, 
1918, pp. 361-363, 10 figs. Fundamental prin- 
ciple of ey ~ consists in reducing oxygen 
in atmosphere by a large quantity of inert gas 
such as nitrogen. 


International Electrotechnic Commission 


International Electrotechnic Commission (La 
Comision Electrotécnica Internacional), Ger- 
man Niebuhr. Boletin de la Asociaci6n Argentina 
de Electro-Técnicos, vol. 4, no. 8, Aug. 1918, 
pp. 783-788. Its origin, development and work. 
(To be continued.) 


Lightning Arresters 


Substitution of Copper for Platinum in 
Lightning Rods on Account of Present Shortage 
of Platinum (L’emploi du platine et du cuivre 
sur les paratonnerres et la crise du platine), 
E. Lignorelles. Génie Civil, vol. 73, no. 18, 
Nov. 2, 1918, pp. 351-353. States that alumi- 
num, copper and iron are satisfactory for light- 
ning rods; gives suggestions as to proper in- 
stallation. 

Storing Direct-Current Aluminum Arresters 
for the Winter, F. T. Forster. Gen. Elec. Rev., 
vol. 21, no, 11, Nov. 1918, pp. 820-821. Ill 
effects of leaving plates standing in electrolyte 
when arrester is out of service; method of 
preparing arresters for storage. 


Civil 
Engineering 


BRIDGES 


Arch Bridge 


The Rock Island Builds Two Rainbow Arch 
Bridges. Ry. Age, vol. 65, no. 23, Dec. 6, 
1918, pp. 1003-1005, 4 figs. Limited-weight 
concrete structure with shallow floor. 


Erection 


Erection Experiences at the Sciotoville 
Bridge, Clyde B. Pyle. Eng. News-Rec., vol. 
81, no. 26, Dec. 26, 1918, pp. 1182-1186, 6 
figs. Machines used found efficient; adjust- 
ment of bridge easy; deflections agreed with 


computed values; last of three articles on field 
work. 


Pontoon Bridge 


The Sardah (India) Pontoon Bridge. Ry. 
Engr., vol. 39, no. 467, Dec. 1918, pp. 221-222, 








Du ye 


6 figs. Principles of construction, method of 
use and structural details of 420-ft. 7-pontoon 
bridge. From report of Technical Section of 
Railway Branch, Public Works Department, 
Government of India. 


Railway Bridges 

General Specification for Steel Railway 
Bridges. Jl. Eng. Inst. Can., vol. 1, no. 8, 
Dec. 1918, pp. 367-385, 3 figs. Final draft as 
approved by meeting of .committee of the In- 
stitute. 

Reinforced-Conerete Flat Slab Railway 
Bridges, A. B. Cohen. Ry. Gaz., vol. 29, no. 
20, Nov. 15, 1918, pp. 528-530, 2 figs. Advan- 
tages of this type and details of Lackawanna 
terminal at Buffalo, N. Y. Paper before joint 
session of Am. Concrete Inst. and Am. Soc. for 
Testing Materials. 


Stress Measurements on Niagara Gorge Rail- 
way Bridge, Charles Evans Fowler. Eng. 
News-Rec., vol. 81, no. 26, Dec. 26, 1918, pp. 
1172-1175, 6 figs. Permissible loading studied 
by strain gage: dead-load condition of arch 
determined by forcing crown apart and meas- 
uring release of stress. 


BUILDING AND CONSTRUCTION 


Barracks 


Temporary Barracks at Rosedale Heights. 
Contract Rec.. vol. 32, no. 52, Dec. 25, 1918, 
pp. 1019-1022, 6 figs. Disposition and finish 
of 24 buildings rapidly completed for Toronto 
demobilization depot. . 


Gypsum Houses 


Houses of Gypsum Have Many Advantages. 
Contract Rec., vol. 32, no. 51, Dec, 18, 1918, 
pp. 1006-1007, 1 fig. Mode of constructing 
walls of gypsum blocks cast from gypsum mor- 
tar. 


Hospitals 


Details of Hospital Construction, N. V. Per- 
ry. Modern _—- vol. 11, no. 6, Dec. 1918, 
pp. 469-471, 5 figs. Remarks on general re- 
quirements, adaptable equipments for ward 
lighting, suitable arrangement ‘of heating sys- 
tem, and special features demanded in floor 
construction. Paper before convention of Am. 
Hospital Assn. 


Mills 


The Reconstructed Plant of the Quaker Oats 
Company at Peterboro, Ont. Contract Rec., 
vol, 32, no. 47, Nov. 20, 1918, pp. 918-921, 6 
figs. Work done in clearing site in plant de- 
stroyed by fire: layout of new buildings. 


Ornamentation 


Structural Ornamentation. Vol. 70, no. 6, 
Dec. 1918, pp. 506-507. Study in face brick, 
fancy brick, architectural terra cotta and dec- 
orative tile as factors in the clayworking in- 
dustry. 


Roofing 


English Slate and Tile Roofing Methods. 
Metal Worker, vol. 90, no. 26, Dec. 27, 1918, 


pp. 703-705, 9 figs. Plain and ornamental 
slating; single- and double-nailing methods ; 
hints on making repairs. 

School 


Test of Chicago and Cook County School for 
Boys, Meyer J. Sturm. Heat. & Vent. Mag., 
vol. 15, no. 12, Dec. 1918, pp. 41-44, 5 figs. 
Description of building and its equipment. 


Slabs and Culverts 


Practice in the Design of Concrete Floor 
Slabs and Flat Top Culverts, Geo. H. Tinker. 
Bul. Am. Ry. Eng. Assn., vol. 20, no. 210, 
Oct. 1918, pp. 3-19. Summary of replies from 
bridge engineers connected with various rail- 
roads to questionnaire in regard to their prac- 
tice concerning longitudinal, transverse and 
vertical distribution of axle loads and impact 
allowance in designing culverts and slabs; a 
short analysis of the salient points also pre- 
sented. 


Timber Framing, Steel in 


How to Use Steel in Timber Framing, Ernest 
Irving Freese. Building Age, vol. 41, no. 1, 
Jan. 1919, pp. 13-15, 9 figs. Practical methods 
of supporting long-span floors and bearing par- 
titions upon structural-steel girders. 


CEMENT AND CONCRETE 


Cold-Weather Concrete 


Some Temperature Records of Cold Weather 
Concrete, L. J. Towne. Stone & Webster J1., 
vol. 23, no. 6, Dec. 1918, pp. 414-417, 3 figs. 
Tests made to secure data on amount of pro- 
tection necessary to prevent concrete from 
freezing before setting can take place. On-ac- 
count of heat generated as result of chemical 
actions incident to setting concrete does not 
follow daily variations in air temperatures. 


MECHANICAL ENGINEERING 


Compression Tests 


Some Compression Tests of Portland Cement 
Mortars and Concrete Containing Various Per- 
centages of Silt, Arthur C, Alvarez and James 
R. Shields. Univ. of Cal. Publications in Eng., 
vol. 2, no. 3, Nov. 19, 1918, pp. 119-130, 1 fig. 
Concludes that at age of 28 days the compres- 
sive strength of 1:2:4 concrete stored in water 
increases with increase in percentage of silt 
for amounts up to 14 per cent by weight of 
sand, and that of mortars varying in propor- 
tion between 1:1 and 1:4 is reduced on an 
— by about 4.5 per cent with 10 per cent 
silt. 


Oil 


Oil and Concrete. Ry. Engr., vol. 39, nos. 


462 and 466, July and Nov., 1918, pp. 135-137 . 


and 207-210. Results of laboratory tests on 
different specimens and under varied condi- 
tions; L. Waller Page’s experiments on water- 
proofing concrete; W. Lawrence Gadd’s con- 
clusions from his investigation of Page's 
results; accounts of other experimenters. (To 
be continued.) 


Poles 


Iiollow Concrete Poles Made by New Method. 
Ry Age, vol. 65, no. 25, Dec. 20, 1918, pp. 
1127-1128, 3 figs. Important savings in weight 
over solid construction are effected by centrifu- 
gal process. 


Study of the Construction of Latticed Girder 
Poles for Electrical Lines (Contributo allo 
studio delle palificazioni per condutture elet- 
triche), Ettore lo Cigno. L’Elettrotecnica, vol. 
5, no. , Oct. 15, 1918, pp. 402-407, 7 figs. 
Analytical investigation of stresses in latticed 
girder poles of square base with formule and 
graphs for examination of relative significance 
of mechanical coefficients. 


Setting Process 


The Setting Process in Lime Mortars and 
Portland Cements, Cecil H. Desch. Contract 
Rec., vol. 32, no. 47, Nov. 20,.1918, pp. 922- 
923. Review of researches undertaken and 
hypothescs advanced. 


Waterproofed Floors 


Waterproofed Floors for Railway Crossings 
Over Streets, H. T. Welty. Eng. News-Rec., 
vol. 81, no. 24, Dec. 12, 1918, pp. 1081-1086, 
9 figs. Grade-crossing work makes severe de- 
mands ; troughing unsatisfactory ; concrete slab 
floor ; methods of sealing concrete to girders. 

See also CIVIL ENGINEERING, Building 
Construction (Slabs and Culverts); Earth- 
work, Rock Excavation, etc. (Dams). 


EARTHWORK, ROCK EXCAVATION, ETC. 
Dams 


Progress on Concrete Dam at Paris, Ont. 
Contract Rec., vol. 32, no. 49, Dec. 4, 1918, pp. 
955-956, 2 figs. Method of bracing framework. 

Construction Features of a Multiple Arch 
Dam, L. R. Jorgensen. Jl. Elec., vol. 41, no. 
11, Dec. 1, 1918, pp. 506-508, 3 figs. Considers 
details of construction methods with reference 
to an actual case. 


A Veritable Niagara Created in the South— 
Mammoth Hydro-Electric Development in East 
Tennessee, Stuart Towe. Mfrs. Rec., vol. 75, 
no. 1, Jan. 2, 1919, pp. 143-145, 3 figs. Brief 
description of dam 225 ft. high, 725 ft. long at 
top and 350 ft. at base, 175 ft. thick at base 
and 12 ft. at top. For a 90,000-hp. hydro- 
electric development. 

New Concrete Dam and Bridge Over Lynn 
River at Port Dover. Contract Rec., vol. 32, 
no. 52, Dec. 25, 1918, pp. 1031-1033, 6 figs. 
Excavation work; specifications for aggregate. 

The Lake Eleanor Dam, Rudolph W. Van 
Norden. Jl. Elec., vol. 41, no. 12, Dee. 15, 
1918, pp. 551-553, 4 figs. Plans, essential 
features and details of construction. Dam con- 
tains 11,000 cu. yd. of concrete. 


HARBORS 
Floating Docks 


Construction and Trials of 30,000-Ton Black 
Sea Floating Dock. Engineering, vol. 106, no. 
2759, Nov. 15, 1918, pp. 551-552, 3 figs. Draw- 
—_ with principal dimensions ard descrip- 

on. 


San Francisco Harbor 


Harbor Improvements at San _ Francisco, 
Charles W. Geiger. Int. Mar. Eng., vol. 24 
no. 1, Jan. 1919, pp. 31-35, 7 figs. Extensive 
enlargement of piers; large bulkhead ware- 
houses ; railroad connection with piers; devel- 
opments in Islais Creek section. 

See also ELECTRICAL ENGINEERING, 
Power Applications (Harbors). 


MATERIALS OF CONSTRUCTION 
Road Materials 


Standard Forms for Tests, Reports, 
Method of Sampling for Road Materials. 


, 


and 
Bet- 





THe JOURNAL 
Am.Soc.M.E. 


ter Roads & Streets, vol. 8, no. 8, Aug. 1918, 
pp. 300-306, 2 figs. From Bul. 555 issued by 
Phtice of Public Roads and Rural Eng. 


Stucco 


Review of Stucco Tests by Bureau of Stand- 
ards, J. C. Pearson. Cement & Eng. News, 
vol. 30, no. 12, Dec. 1918, pp. 36-37. From 
paper at annual meeting of Am. Concrete Inst. 


MECHANICS 
Arches 


Calculation of Built-In Arches Under the 
Action of Continuous External Loads (Calcul 
des ares encastrés sollicités par des charges 
extérieures continues), P. Ernest Flamard. 
Génie Civil, vol. 73, no. 11, Sept. 14, 1918, pp. 
207-209, 4 figs. Mathematical study of prob- 
lem with reference to work of deformation. 


Beams 


Beam Deflections Under Distributed or Con- 
centrated Loading, J. B. Kommers. Eng. News- 
Rec., vol. 82, no. 1, Jan. 2, 1919, pp. 44-46, 10 
figs. New algebraic method proposed for cases 
usually solved by graphical calculation gives 
accurate results. 

Bending Moments in Grillage 
Fleming. Eng. & Contracting, vol. 
Dec. 25, 1918, pp. 585-586, 1 fig. 
recent review of calculations for 
ing grillage beams in foundations. 


Lines of Influence for a Vierendeel Beam 
(Lignes d’influence pour une poutre Vieren- 
deel), G. Magnel. Génie Civil, vol. 73, no. 18 
Nov. 2, 1918, pp. 344-347, 5 figs. Mathemati- 
cal investigation of bending moments and 
other mechanical factors in reinforced-concrete 
beam. 


Beams, R. 
50, no. 26, 
Outcome of 
proportion- 


, 


ROADS AND PAVEMENTS 
Boulevards 


Boulevards of San Francisco, California, 
Charles W. Geiger. Good Roads, vol. 17, no. 1, 
Jan. 4, 1919, pp. 1-3, 5 figs. Notes on history 
— construction of scenic drives in and near 
city. 


Concrete Pavements 


Concrete Pavement Subjected to Severe Test, 
George C. Swan. Concrete Highway Mag., vol. 
2, no. 11, Nov. 1918, pp. 246-247, 3 figs. Dam- 
age at crossing where locomotive was thrown 
off track and dragged itself 40 ft. over con- 
crete surface. ° 


Construction 


Construction Methods Employed in Building 
Lincoln Highway Cut-Off Across the Desert at 
Gold Hill, Utah, R. E. Dillree. Mun. & County 
Eng., vol. 55, no. 6, Dec. 1918, pp. 195-197, 12 
figs. Building roadway with grade above level 
of desert under conditions which necessitated 
using hay to keep heavy .equipment from bog- 
ging down. 


Disintegration of Roads 


The Road; Its Paramount Importance as 
Viewed by a Briton, J. H. A. MacDonald. Mun. 
& County Eng., vol. 55, no. 6, Dec. 1918, pp. 
218-221. Concludes necessity of building good 
roads from analysis of London traffic statistics 
and considers problem of road disintegration 
and that of paying for roads. 


Hard-Surface Pavements 


The Prevention of Longitudinal Cracks in 
Hard Surfaced Pavements, Wm. C. Perkins. 
Contract Rec., vol. 32, no. 49, Dec. 4, 1918, pp. 
a Suggests use of tile in artificial foun- 

ation. 


Macadam Roads 


The Maintenance of Macadam Roadways, R. 
C. Heath. Contract Rec., vol. 32, no. 52, Dec. 
25, 1918, pp. 1033-1034. Preverfting wear and 
raveling; carpet treatment; economic impor- 
tance of road maintenance. Paper before Ky. 
Highway Engrs. Assn. 


Snow Removal 


Organization, Methods and uipment Em- 
ployed in Removing Snow from Main Roads in 
Pennsylvania, George H. Bile Mun. & Count 
Eng., vol. 55, no. 6, Dec. 1918, pp. 216-218. 
a before Highway Traffic Assn. of N. Y. 
state. 


Snow Removal on Trunk Line Highways, 
Charles J. Bennett. Mun. & County Eng., vol. 
55, no. 6, Dec. 1918, pp. 214-215, 3 figs. Ad- 
eer before Highway Traffic Assn. of N. Y. 
State. 


State Highways 


State oe Work in 1919. Good Roads, 
vol. 17, no. 1, Jan. 4, 1919, pp. 4-6. Report 
of = funds and plans for work in 31 
states. x 


War, Roads During 


Construction and Maintenance of Roads Dur- 
ing War. Better Roads & Streets, vol. 8, no. 
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I. P. Morris Hydraulic Turbines 
The Wm. Cramp & Sons Ship & Engine Building Co. 


Richmond and Norris Sts., Philadelphia 











THE MOST POWERFUL TURBINE EVER BUILT 


Cast iron volute casing of 37,500 H. P. Turbine for 


The Niagara Falls Power Company. The turbine is designed to develop 
the above power under a head of 214 feet, at a speed of 150 R. P. M. We 
have two of these units now under construction in our shops. 
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8, Aug. 1918, pp. 299 and 324. 
by Council of Nat. Defence. 

See also CIVIL ENGINEERING, Materials 
of Construction (Road Materials). 


SANITARY ENGINEERING 
Sewage Disposal 


Sewage Disposal from an Operator's Stand- 
point, William K. F. Durrant. Can. Engr., 
vol. 35, no, 24, Dec. 12, 1918, pp. 512-513. 
Comments on each of.features of plant consist- 
ing of detritus pit and screen chamber, pump 
house, plain sedimentation tanks, bacteria beds, 
disinfecting chambers and humuspond. Ab- 
stracted from Western Min. News. 

The Private Sewerage Question, D. H. Wyatt. 
Clay-Worker, vol. 70, no. 6, Dec. 1918, pp. 
500-501. Analysis of results produced by leaky 
building drains and sewers. Vitrified pipe ad- 
vocated as well constituted to withstand chemi- 
cal action. 


The Aqua Privy. Indian Eng., vol. 64, no. 
14, Oct. 5, 1918, pp. 192-103, 3 figs. Special 
feature is that nightsoil goes straight into 
small septic tank under seat, where it under- 
goes septic treatment. 

Concrete Septic Tanks and Subsoil Disposal 
Fields for Country Homes, John H. Perry. 
Domestic Eng., vol. 85, no. 10, Dec. 7, 1918, 
pp. 363-365 and 391, 5 figs. Design and con- 
struction of such systems. 

Sanitary Conveniences and Comforts for 
Country Homes. Clay-Worker, vol. 70, no. 6, 
Dec. 1918, pp. 501-503, 3 figs. Illustrates a 
manner in which ordinary sewer pipe and 
drain tile may be used, 


Policy issued 


Sewage-Pumping Station 
Design and Operation of Automatic Sewage 
Pumping Station at West Haven, Conn., Clyde 
Potts. Mun. & County Eng., vol.. 55, no. 6, 
Dec. 1918, pp. 199-200, 2 figs. Draining sew- 
age to common point for treatment. 


WATER SUPPLY 
Freezing 


How to Prevent Freezing of Riser Pipes to 
Elevated Water Supply Tanks. Mun. & County 
Eng., vol. 55, no. 6, Dec. 1918, pp. 213-214. 
Four means: (1) providing method for arti- 
ficially heating water; (2) conserving heat in 
water by providing sufficient insulation; (3) 
maintaining temperature of water above freez- 
ing point by pumping and withdrawal of 
water; (4) adding chemicals to lower freezing 
point. From Water Tower. 


Purification 


Four Years’ Operating Results of Minneap- 
olis Water Purification Plant. Contract Rec., 
vol. 32, no. 47, Nov. 20, 1918, pp. 926-927. 
Filtration data of plant having capacity of 
96,000,000 gal. 


Algal Growths and Chlorine Treatment of 
London Waters, A. C. Houston. Contract Rec., 
vol. 32, no. 47, Nov. 20, 1918, pp. 929-930. 
Report of Director of Water Examination. 


Water Treatment at Council Grove, Kansas, 
Louis L. Tribus. Can. Engr., vol. 35, no. 25, 
Dec. 19, 1918, pp. 536-538, 4 figs. Results 
obtained under highly varying conditions of 
turbidity at plant in operation for three years. 
Paper before Am. Waterworks Assn. 


Reservoir Capacity 


Determination of the Available Water Sup- 
ply in the Haut-Cher Basin (Contribution A la 
determination du régime hydraulique du Cher), 
P. Morin. Revue Générale de l’Electricité, vol. 
4, no. 21, Nov. 23, 1918, pp. 805-806, 1 fig. 
Account of observations made to determine 
capacity of reservoirs which would insure con- 
tinuous delivery. 


Stream Pollution 


Control of Stream Pollution, Earle B. Phelps. 
Can. Engr., vol. 35, no. 24, Dec. 12, 1918, pp. 
515-518. Considers use of streams for waste 
disposal, effect of stream pollution, self-purifi- 
cation of streams, chemical methods of sewage 
treatment, biological treatment of sewage, and 
purification of water. From J. E. Aldred Lec- 
ture on Eng. Practice. 


Relation of Main Drainage to River and Har- 
bor Front Improvements in Various American 
Cities, Morris Knowles and John M. Rice. 
Mun, & County Eng., vol. 55, no. 6, Dec. 1918, 
pp. 204-205. Special reference to methods 
adopted for eliminating nuisance caused by 
discharge of raw sewage at Baltimore, New 
Poctese, Mass., Cleveland, Toronto, Syracuse, 


. Y., Washington, Cincinnati, Waterbury, 
Conn., and Harrisburg, Pa. 
WATERWAYS 


Canal Traffic 


The Potentialities of Our Inland Water 
Routes, Robert G. Skerrett. Rudder, vol. 34, 
no. 12, Dec. 1918, pp. 565-570, 11 figs. Eco- 
nomic and commercial aspects of developing 
possible canal traffic. 


MECHANICAL ENGINEERING 


Flumes 
Lindsay-Strathmore Irrigation Flume, Ste- 
phen E. Kieffer. Can, Engr., vol. 35, no. 25, 


Dec. 19, 1918, pp. 525-527, 5 figs. Self-support- 
ing, high-level flume with 2-in. walls built on 
inside forms at rate of 130 lin. ft. per 8-hr. 
day; nearly $1,500,000 expended in improve- 
ments to 15,500 acres in Cal. 


Groynes 


Groynes as Applied to Water Control and 
Silt Exclusion. Indian Eng., vol. 64, nos. 14, 
15 and 16, Oct. 5, 12 and 19, 1918, pp. 194- 
195, 206-208 and 222-223, 16 figs. Experi- 
ments with silt bags from the results of which 
writer concludes that when a canal is added 
to a Bell Bund system, flow behind groyne is 
introduced, but head still exists in pockets so 
that arrangement retains power of checking 
and diverting silt. 


Navigable Rivers 


The Study of Currents in Navigable Rivers 
(L’étude des courants dans les reviéres naviga- 
bles), P. Dupont. Génie Civil, vol. 73, no. 17, 
Oct. 26, 1918, pp. 327-329. Recommends study 
of currents by engineers in order not to differ 
so often with mariners in regard to construc- 
tion of improvements. 


Calculations in Regard to Improvement of 
Rivers (Calculs concernant les améliorations 
de riviéres), Alf. Bijls. Génie Civil, vol. 73, 
no. 19, Nov. 19, 1918, pp. 371-373, 1 fig. Con- 
cludes from examination and comparison of 
formule generally used, that in calculations it 
is advisable to deduce the coefficient of velocity 
from observations on long sections of 10 to 
20 km. and to gage water at all possible levels. 


Sediment in Rivers 


Sediment in River Waters, J. S. Ryan. Tran. 
Inst. Marine Engrs., vol. 30, no. 238, Oct. 1918, 
pp. 217-218, 2 figs. Experience with propeller 
and shaft due to working amid water mingled 
with sand. 


St. John River 


St. John River Affords Big Opportunities, 
Frank 8S. Small. Cam. Engr., vol. 35, no. 23 
Dec. 5, 1918, pp. 489-495, 3 figs. Topographi- 
cal features; reclamation of waste land by 
drainage ; utilization of water powers; site pro- 
posed for tideless harbor. 


’ 


St. Lawrence River 


Canada’s Heritage in the St. Lawrence River, 
Arthur V. White. Can. Engr., vol. 35, no. 24, 
Dec. 12, 1918, pp. 507-510, 2 figs. Indicates 
power sites on river and refers to canalization 
of river as a unit. Address before Elec. Club 
of Toronto. 


Canada’s Heritage in the St. Lawrence River, 
Arthur V. White. Elec. World, vol. 72, no. 26, 
Dec. 28, 1918, pp. 1216-1217, 1 fig. Estimated 
low-water power aggregates 2,000,000 hp., of 
which greater part is wholly within territorial 
area of Dominion and capable of development. 
From address before Elec. Club of Toronto, 
Nov. 12, 1918. 





Mining ce 
Engineering 


COAL AND COKE 
California 


Tesla Coal Mine, J. W. Beckman. Jl. Elec., 

vol. 41, no. 12, Dec. 15, 1918, p. 559. Indi- 

Sm possibilities of a lignite mine in Cali- 
ornia. 


Colliery Output 


South Staffordshire and Warwickshire Insti- 
tute of Mining Engineers. Presidential ad- 
dress, William Chariton. Trans. Instn. Min. 
Engrs., vol. 56, part I, Nov. 1918, pp. 13-26. 
Considers question of output in collieries 
under two aspects: 1, immediate and press- 
ing need for United Kingdom to produce 
utmost possible quantity of coal; 2, stand- 
point of output per unit of person employed, 
and its bearing on prosperity of coal indus- 
try, and those other industries whose ultimate 
eo position is affected by use and cost 
of fuel. 


What One Coal Mine Has Done. Stone & 
Webster Jl,, vol. 23, no. 5, Nov. 1918, pp. 


354-356. Mine in question hoisted 32,514 tons 
in one week. 


GEOLOGY 


Lake Michigan District 


Explanation of the Abandoned. Beaches 
About the South End of Lake Michigan, G. 
Frederick Wright. Bul. Geol. Soc. Assn., vol. 
29, no. 2, June 1918, pp. 235-244, 3 figs. Peat 
deposits ; series of moraines ; supposed changes 
of level; glacial and clay deposits underneath 


THE JOURNAL 
Am.Soc.M.E. 


Chicago; provisional estimates of glacial time 
afforded in this area. Presented in abstract 
before the Soc. 


MAJOR INDUSTRIAL MATERIALS 


Tungsten 


Chief Materials Needed in the Electrical In- 
dustry: Tungsten (De quelques matié@res pre- 
miéres nécessaires & l'industrie électrique; le 
tungstene), D. Pector. Revue Générale de 
l’Electricité, vol. 4, no. 4, July 27, 1918, pp. 
121-125. Metallurgy, uses and ore deposits. 
Bibliography of documents. 


Zine Concentration 


Concentration of Lead-Zinc-Silver Ore at the 
Zine Corporation’s Mine, George C. Klug. Min. 
Mag., vol. 19, no. 5, Nov. 1918, pp. 243-245, 
1 fig. Methods employed at Broken Hill. 
Gravity concentration by jigging and tabling 
for production of high-grade lead concentrate ; 
treatment of zincy tailing by flotation methods 
(De Bavay, and Delprat); Seale-Shellshear 
method of cascading as modified by Lyster 
and Hebbard for selectively separating galena 
from mill pulp. 


Zinc Tailings 
Treatment of Accumulated Tailing as Prac- 
tised by the Zinc Corporation, George C. Klug. 
Min. Mag., vol. 19, no. 6, Dec. 1918, pp. 29s- 
300, 1 fig. Plant recovering zinc, silver and 
lead by mineral-separation process of removal 
in collective float and subsequent separation 


of a lead concentrate from collective float by 
tabling methods. 


MINES AND MINING 
Field Tests 


Field Tests for the Common Metals in Min- 
erals, George R. Fansett. Univ. of Ariz. Bul., 
bul. 93, Min. Technology Series no. 21, Nov. 
1918, 20 pp. Compiled for Ariz. State Bur. 
of Mines and intended as text for lectures on 
Prospector’s Mineralogy. 


Fire Protection 


Smothering Mine Fires (Note sur l’embou- 
age des feux de mine), M. Cabane. Bulletin 
et compter rendus mensulels de la Société de 
l’Industrie Minérale, series 5, vol. 14, 3d issue 
1918, pp. 67-77, 6 figs. Principal features of 
system developed at Commentry Collieries ; ar- 
rangement at Decazeville mines designed to 
deliver dust under pressure; materials used to 
form dust. 


Safety 


Miners’ Safety and Health Almanac for 
1919, R. C. Williams. Department of Interior 
Bur. of Mines, Miners’ Circular 24; 48 pp., 
figs. Responsibility of miners concerning their 
own safety and that of others; pure drinking 
water for mining camps; prevention of acci- 
dents and promotion of sanitation; miners’ 
anemia; disposal of human excreta in rural 
districts; sewage disposal in mines; mine- 
rescue cars of Bureau of Mines. Other arti- 
cles dealing with health conditions and tend- 
ing to impart information to miners are in- 
cluded in bulletin. 


Sampling 
Sampling, F. W. Bunyan. Min. & Sci. Press, 
vol. 117, no. 25, Dec. 21, 1918, pp. 827-832, 2 


figs. Emphasizes importance of sampling in 
analytical work and illustrates with examples 
value of systematic procedure in performing it. 


Stoping Methods 
Mining Methods of United Verde Extension 


Minin o., Charles A. Mitke. Bul. Am. Inst. 
Min. Engrs., no. 145, Jan. 1919, pp. 9-22, 3 
figs. Considerations which influenced selec- 


tion and planning of adaptable stoping meth- 
od. Ore — considered as replacement of 
voleanic schist. Mineralization believed to 
have taken place after intrusions of diorite 
—_ quartz porphyry had folded and faulted 
schist. 


“Ventilation 


Cooling and Drying the Air in Deep Mines, 
Sydney F. Walker. Iron & Coal Trades Rev., 
vol. 47, no. 2645, Nov. 8, 1918, p. 518. Writer 
believes coal may be mined successfully at 
depths from 5000 to 6000 ft. by treating each 
individual mine, each pair of shafts and the 
workings connecting them, in same manner as 
modern cold stores are treated. Gives recom- 
mendations and refers to actual installations. 


Welfare Work 


Welfare Work in the Mining Work in the 
Mining Industry, H. Lipson Hancock. Chem, 
Eng. & Min. Rev., vol. 10, no. 121, Oct. 5, 
1918, pp. 6-13, 18 figs. Betterment work being 
done by South Australian company. 


MINOR INDUSTRIAL MATERIALS 
Arsenic 


Arsenic and 


South 
Queensland (1), 


Queensland 


Its Occurrences in 
H. I. Jensen. 


Government Min. Jl., vol. 19, no. 221, Oct. 15, 
1918, pp. 455-458. 


Notes on arsenic as a 
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source of trouble in metal extraction and on 
its origin and extraction. 


OIL AND GAS 


Gas Pressure 


Record of Gas-Pressure from a_ Borehole, 
Charles J. Fairbrother. Trans. Instn, Min. 
Engrs., vol. 56, part 1, Nov. 1918, pp. 6-8, 2 
figs. and (discussion) pp. 8-10. Photographs 
showing gas blowing out of borehole while 
clear of rods, and borehole with rods in and 
—— being blown in all directions by force 
of gas. 


Gas Storage 


Natural-Gas Storage,-L. 8. Panyity. Bul. 


Am. Min. Engrs., no. 145, Jan. 1919, pp. 25- 
25, 2 figs. Scheme to regulate pressure by 


—— exhausted well to high-pressure gas 
ne. 


Petroleum Hydrology 


Petroleum Hydrology Applied to Mid-Conti- 
nent Field, Roy O. Neal. Bul. Am. Inst. Min. 
Engrs., no. 145, Jan. 1919, pp. 1-8. Method 
of distinguishing between waters that en- 
croach upon oil-bearing beds from sources in 
stratum and waters that reach oil sands from 
planes above. 


PRECIOUS MINERALS 


Gold 


Two Instances of Mobility of Gold in Solid 
State, Edward Keller. Bul. Am. Inst. Min. 
Engrs., no. 145, Jan. 1919, pp. 33-42, 1 fig. 
Assay results of gold movement on surface of 
auriferous copper when latter is subjected to 
oxidation. 


RARE MINERALS 


New Minerals 


Review of New Mineral Species (Revue des 
espéces minérales nouvelles), P. Gaubert. Bul- 
letin de la Société Francaise de Minéralogie, 
vol. 41, no. 4-5-6, Apr.-June 1918, pp. 93-96 
and 117-130. General notes on appearance, 
occurrence and constitution of 29 minerals 
discovered in recent years. Reference made 
in each case to publication where first account 
of substance appeared. 

See also INDUSTRIAL TECHNOLOGY, 
Yttrium. : 


. —— 


Metallurgy 


BLAST FURNACES 


Development in 1918 


1918 Blast Furnace Development Reviewed, 
F. H. Wilcox. Blast Furnace, vol. 7, no. 1, 
Jan. 1919, pp. 30-31. Analysis indicates ten- 
dency has been toward large hearths, steep 
and low boshes, high inwall batters and mod- 
erate thickness of lining. . 


Gases 


Remarks on the Composition vf Blast-Fur- 
nace Gases and Volumetric Methods of Meas- 
uring the Gas Produced and the Air Blown In 
(Remarques relatives 4 la composition des gaz 
de haut fourneau et méthodes volumetriques 
pour le calcul du gaz produit et du vent 
souffié), J. Seigle. Bulletin et Comptes rendus 
mensuels de la Société de l’Industrie Minérale, 
series 5, vol. 14, 3d issue 1918, pp. 113-131, 1 
fig. Methods of measuring gases by weight 
(Gruner and Ledebur); volumetric methods 
based on combination of carbon or on combi- 
nation of oxygen; examples of applications; 
comparison of theoretical results and practical 
analyses. 


Manganese 


How to Save Manganese and Coke. Iron 
Trade Rev., vol. 63, no. 24, Dec. 12, 1918, pp. 
1347-1348. Table of operating data of 12 
blast furnaces producing ferromanganese and 
spiegeleisen and 40 per cent of output of man- 
ganese alloys in U. 8S. Conclusion yeached 
that large savings can be effected by using 
low-ash cokes, 


Research 


Study of Blast Furnaces, Based on the Re- 
searches Undertaken by Francis Mulet (Etude 
sur les hauts fourneux daprés les travaux de 
Francis Mulet), E. Damour. Bulletin et 
Comptes rendus meusuels de la Société de 
l'Industrie Minérale, series 5, vol. 14, 3d issue 
1918, pp. 5-47, 1 fig. Economical operation of 
furnaces; analysis of charge and of gaseous 
products ; heat required by chemical reactions ; 
influence of temperature of blast on coke 
economy; utilization of gases; variation in 
coke consumption with output. 


See also MECHANICAL ENGINEERING 
Fuels and Firing (Blast-Furnace Gas), 


MECHANICAL ENGINEERING 


COPPER 


Brass, Cartridge 


A Comparison of Grain-Size Measurements 
and Brinell Hardness of Cartridge Brass, W. 
H. Bassett and C. H. Davis. Bul. Am. Inst. 
Min. Engrs., no. 145, Jan. 1919, pp. 57-78, 16 
figs. It was found that grain sizes of brasses 
annealed at low temperatures are greatly 
affected by previous = size and reduction 
by rolling, consequently hardness of cartridge 
brass may be better determined by Brinell- 
hardness measurement than from grain size. 


Bronzes 


The Constitution of the Tin Bronzes, Sam- 
uel L. Hoyt. Bul. Am. Inst. Min. Engrs., no. 
144, Dec, 1918, pp. 1721-1727, 15 figs. Ex- 
plains upper heat effect over a + £6 range. 


Chloridizing Roasting 


Chloridizing-Roasting of Burnt Pyrites on 
the Ramen-Beskow System, Peter Klason. 
Min. Mag., vol. 19, no. 6, Dec. 1918, pp. 301- 
313, 4 figs. Suggests improvement of Long- 
maid-Henderson process for extracting copper 
from pyrites that have been burnt by alkali 
manufacturers. 


Copper-Aluminum Alloys 


Constitution and Hardness of Copper-Alumi- 
num Alloys Having High Percentage of Cop- 
per (Constitution et dureté des alliages cuivre- 
aluminium riches en cuivre). La Metallurgie, 
year 50. no. 45, Nov. 6, 1918, Pp. 1631-1633, 
1 fig. Effect of temperature of hardening on 
hardness of alloys containing 9 to 16 per cent 
aluminum. (Continuation of serial.) 


Leaching 


The Utah Copper Enterprise (VIII). 
Leaching Plant, T. A. Rickard. Min. & Sci. 
Press, vol. 117, no. 24, Dec. 14, 1918, pp. 
787791, 5 figs. Oxidized cap stripped from 
main mass of sulphide ore, averaging 0.65 per 
cent Cu in form of carbonates and 0.1 to 0.2 
per cent additional in form of chalcopyrite 
and chalcolite, is dissolved with H.SO, derived 
from decomposition of sulphide mineral. Plant 
has capacity of 2000 tons of ore per day. (To 
be continued.) 


FLOTATION 


Ruth Flotation Machine 


Ruth Flotation Machine, Arthur J. Hoskin. 
Queensland Government Min. Jl., vol. 19, no. 
222, Nov. 15, 1918, pp. 500-501, 3 figs. Ma- 
chine for concentrating minerals by oil flota- 
tion; designed on principle that best attach- 
ment of minerals to bubbles takes place when 
there is least amount of relative motion. 


STEEL AND IRON 


Basic Steel 


Formula for Strength of Basic Steel, An- 
drew McWilliam. Iron Age, vol. 102, no. 25, 
Dec. 19, 1918, pp. 1508-1511, 3 figs. Calcula- 
tions made from composition ; influencing prin- 
cipal elements; application to basic steel. 
3 before Iron & Steel Inst., London, Sept. 


The 


Cast Iron _ 
The Mixing and Melting of Cast Iron, J. F. 


Mullan. Can. Foundryman, vol. 9, no. 12, 
Dec. 1918, p. 304. Review of opinions ex- 
pressed by several experts leads writer to 


assert that success of foundry depends more 
on proper management of furnace than on 
any other branch of the trade. 


Electric Steel 


Making Electric Steel for Roller Bearings, 
Edward K. Hammond. Machy., vol. 25, no. 4, 
Dec. 1918, pp. 318-326, 20 figs. Methods of 
operating Héroult electric furnaces, forging 
ingots, rolling billets and cold-drawing steel 
into solid bars and seamless tubing. 


Ferro-Alloys 


The Ferro-Alloys, J. W. Richards. Gen. 
Elec. Rev., vol. 21, no. 11, Nov. 1918, pp. 751- 
755. Composition of these alloys, method of 
manufacture, and properties imparted to steel 
by addition of each of the molten metals. 
Also Metal Trades, vol. 9, no. 12, Dec. 1918, 
pp. 488-489, 2 figs. Properties of ferromolyb- 
denum, ferro-vanadium, ferrotitanium and 
ferroboron. Paper read at Nat. Exposition of 
Chem. Indus. 


The Manufacture of Ferro-Alloys, Robert M. 
Keeney. Automotive Eng., vol. 3, no. 10, Dec. 
1918, pp. 464-468. Ores and furnaces used 
and methods followed to produce ferrochrome, 
ferromanganese, ferromolybdenum, ferrotung- 
sten, ferrovanadium and ferrouranium; uses 
of these metals. 


The Manufacture of Ferro-Alloys in the 
Electric Furnace, E. S. Bardell. Min. Jl., vol. 
123, no. 4346, Dec. 7, 1918, p. 708. Com- 
parative efficiency of large and small furnaces 
used in manufacture of ferromanganese. Dis- 
cussion of Am. Inst. Min. Engrs. paper by 
Robert M. Keeney. 
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Record of an Old Ferro-Silicon Furnace, 1. 
Peterman. Blast Furnace, vol. 6, no. 12, Dee. 
1918, pp. 492-493. Historical account of plant 
built in 1792, now a part of Warner Iron Co. 


Forged Steel 


Influence of Forging and Rolling on 
Properties of Steel (Le corroyage ie l’acier. 
Son influence sur les propriétés du metal), 
Georges Charpy. Revue de Métallurgie. year 
15, no. 5, Sept.-Oct. 1918, pp. 427-448, 9 figs. 
Experiments conducted by engineering staff of 
large works; records of deformations by forg- 
ing of straight lines drawn originally on sur- 
face of bar and examination of section of hor- 
low threaded cylinder filled with liquid metal 
of same composition and rolled after solidify- 
ing under pressure of 1200 tons from 530 mm. 
in diameter to 265 mm. 


Metallurgy in 1918 
Phases of Iron and Steel 
1918, John Howe Hall. 
no. 1, Jan. 2, 1919, pp. 27-28. Remedies for 
ingot defects; strides in ap tn industry ; 
manganese problem; alloy-steel helmets. 


the 


Metallurgy in 
Iron Age, vol. 103, 


Open-Hearth Furnaces 


Principles of Open-Hearth Furnace Design, 
Chas. H. F. pegs. Blast Furnace, vol. 6, 
no. 12, Dec, 1918, pp. 505-507, 3 figs. Calcu- 
lations relating to pressure in furnace, port 
ends, ratio of air to gas passages. Flue and 
valve diagrams. Paper before British Iron & 
Steel Inst. (Concluded.) 


Plate and Structural Mills at Fairfield, Ala. 
Iron Age, vol. 103, no. 1, Jan. 2, 1919, pp. 
47-49, 3 figs. New plant of Tennessee Coal, 
Iron & Railroad Co., to serve Mobile shipyard ; 
peseetes steel by triplexing at Ensley open- 
earth works. 


Oxygen in Steel 


Determination of Oxygen in Steel. Iron Age, 
vol. 102, no. 26, Dec. 26, 1918, pp. 1573, 2 
figs. bjections to Ledebur method appar- 
ently overcome; details of modifications; in- 
teresting comparative analyses. 

The Heterogeneity of Steel (L’hétérogénéité 
de lacier), H. le Chatelier and B. Bogitch. 
Génie Civil, vol. 73, no. 18, Nov. 2, 1918, pp. 
350-351, 6 figs. Concludes, from experiments 
with Stead’s reagent, that microscopic hetero- 
geneity of steel is due to oxygen in solid solu- 
tion in metal. 


Russian Iron Works 


Pre-War Russian Iron and Steel Plants. 
Iron Age, vol. 102, no. 25, Dec. 19, 1918, pp. 
1501-1507, 11 figs. Output and equipment of 
leading works; prospects after war. 


Structure of Steel 
Inspecting the Structure 
McIntyre. Am, Drop Forger, vol. 4, no. 11, 
Nov. 1918, pp. 443-444, 2 figs. Shows man- 
ner of taking structural photographs of metas, 
or similar opaque objects with ordinary cam- 
era. 
Development of Grain Boundaries in Heat- 
. Treated Alloy Steels, R. S. Archer. Bul. Am. 
Inst. Min. Engrs., no. 145, Jan. 1919, pp. 51- 
55, 12 figs. Specimen is etched in 4 per cent 
solution of picric acid in ethyl alcohol from 
5 to 25 min., then carbonaceous smudge is 
rubbed off on moist broadcloth or kersey. 
See also MECHANICAL ENGINEERING, 
Heat Treating (Maltleable Iron) ; Machinery, 


of Metals, J. J. 





Metal-Working (Steel, High-Speed); ELEC- 
TRICAL ENGINEERING, Furnaces (Steel 
Furnaces). 
. 
Aeronautics 
AEROSTATICS 
Ascending and Landing 
Military Aerostatics, H. K. Black. Aerial 
Age, vol. 8, no. 16, Dec. 9%, 1918, p. 811. 


Precaution in ascending and in landing. (Con- 
tinuation of serial.) 
Balloons 


Manufacture of War Balloons in U. 8., Allen 


Sinsheimer. Automotive Indus., vol. 39, no. 22, 
Nov. 28, 1918, pp. 925-927, 6 figs. Adaptation 
of French Caquot type 
Free Ballooning 
Military Aerostatics, H. K. Black. Aerial 


Age, vol. 8, no. 14, Dec. 16, 1918, p. 705, 1 fig. 
Training in free ballooning. (Continuation of 
serial.) 


Kites 


Meteorological Kites (Cerfs-volants météoro- 
logiques), L-P. Frantzen. Aérophile, year 26, 
nos. 19 and 20, Oct. 1-15, 1918, pp. 298-299, 
8 figs. Particulars of German design of “ Dia- 
mant” type. 
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AIRCRAFT PRODUCTION 
Navy Plant 
Our Navy Winged Destroyers, Austin C. Les- 
carboura. Sci. Am., vol. 119, no. 24, Dec. 14, 
1918, pp. 480-481 and 486-487, 8 figs. Work 
done by Navy in establishing Government- 


owned aircraft plant for supplying giant sea- 
planes. 


Rigging 
From a Rigger’s Note-Book. Flight, vol. 10, 
no. 47, Nov. 21, 1918, pp. 1313-1315, 8_ figs. 


General procedure of rigging. Case of a B. E. 
2c is taken up in detail. 


U. S. Air Service 


Report of the Director of Military Aero- 
nautics. Aerial Age, vol. 8, no. 14, Dec. 16, 
1918, pp. 720-722. Story of development of 


personnel, training and organizing phases of 
present Air Service. 


APPLICATIONS 
Aeroplane Business 


The Future of the Airplane Business, C. F. 
Kettering. Jl. Soc. Automotive Engrs., vol. 3, 
no. 6, Dec. 1918, pp. 358-362 and pp. 362-365 
(discussion), 2 figs. Present difficulties in 
civilian use of airplanes as built at present; 
types of military airplanes. Presidential ad- 


dress before Detroit Section. of Society. 
American View 
Future of the Aircraft Industry, Harry 
sowers Mingle, Aviation, vol. 5, no. 9, Dec. 1, 
1918, pp. 560-562, 3 figs. Enumerates possible 
uses of airplane in scientific, civil and sport- 


ing fields. 


British Civil Transport 


Civil Aerial Transport. Flight, vol. 10, no. 
48, Noy. 28, 1918, pp. 1350-1351. Outline of 
report of Civil Aerial Transport Committee re- 
garding steps to be taken to develop aviation 
for civil and commercial purposes and utilizing 


trained personnel for that purpose. From 
London Times. 
Control of Aircraft 
The Two Futures for Flight, H. Massac 
Buist. Flight, vol. 10, nos. 48 and 49, Nov. 28 


and Dec. 5, 1918, pp. 1352-1354 and 1370-1373. 
Argues against establishment of bureaucracy 
in connection with development of aviation 
alike for military, public and private purposes, 
and for absolutely free scope for development 
and application by individuals or companies. 


Dutch View of Future 
Flying Machines and Air Communication and 
Navigation in the Near Future (Vliegmachines, 
bestuurbare luchtschepen en het luchtverkeer 
in de naaste toekomst), Ph. Kapteyn. De 
Ingenieur, year 33, no. 45, Oct. 26, 1918, pp. 
827-845, 41 figs. 


Italian View of Commercial Aviation 


Commercial Aviation, Gianni Caproni. Aero- 
nautics, vol. 15, no. 264, Nov. 6, 1918, pp. 428- 
430, 3 figs. From Rivista dei Transporti Aerei. 


AUXILIARY SERVICE 
Trucks 


Building Trucks ‘for the Aviation Service, 
M. E. Hoag. Am. Mach., vol. , no. 23, Dec. 
12, 1918, pp. 1089-1092, 13 figs. Description 
of construction and assembly of some special 
parts. (Second article.) 


ENGINES 


Austro-Daimler 
The 200 H. P. Austro-Daimler Aero Engine. 


Flight, vol. 10, no. 46, Nov. 14, 1918, pp. 
1288-1293, 7 figs. Ignition; carburetor and 
induction system; petrol tanks; air pump; 


water pump; water cooling system: calibra- 
tion and endurance test report; metallurgical 
test report; general data: general analysis by 
weights. Issued by Technical Department, Air- 
craft Production, Ministry of Munitions. Also 
Automobile Engr., vol. 8, nos. 120 and 121, 
ner and Dec. 1918, pp. 316-319, 350-357, 28 
gs. 


Design 


The Design of Airplane Engines, III, John 
Wallace. Automotive Engr., vol. 3, no. 10, 
Dec. 1918, pp. 458-460. Mean effective pres- 
sure; power: construction of a theoretical dia- 
gram; modifying diagram to include practical 
conditions of ignition: comparison of results. 
(Continuation of serial.) 


Hispano-Suiza 
The Hispano-Suiza Aircraft Engine, Donald 
McLeod Lay. Jl. Soc. Automotive Engrs., vol. 
38, no. 6, Dec. 1918, pp. 367-372, 9 figs. His- 
torical review of design and development: me- 
chanical features; circulating water and gaso- 
line systems; production problems, 


Four Hispano-Suiza Models. Automotive 
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Indus., vol. 39, no. 22, Nov. 28, 1918, pp. 914- 
915 and 946, 2 figs. Details of models A, I, 
E, and H, built in U. S. 

The Hispano-Suiza Airplane Engine. Avia- 
tion, vol. 5, no. 9, Dec. 1, 1918, pp. 549-553, 4 
figs. re of development and detailed de- 
scription of latest type. 


Liberty 

Details of the Liberty Engine, J. Edward 
Schipper. Automotive Indus., vol. 38, no. 24, 
Dec. 12, 1918, pp. 991-995, 12 figs. Mechanical 
description illustrated with sectional drawings. 

Electrical System of the Liberty Engine, J. 
Edward Schipper. Automotive Indus., vol. 39, 
no. 26, Dec. 26, 1918, pp. 1089-1092, 14 figs. 
Special type of interrupter comprising three 
breakers in parallel. Storage battery designed 
to permit of upside-down flying. 

The Liberty Motor, Douglas Wardrop. Aerial 
Age, vol. 8, nos. 14 and 15, Dec. 16 and 23, 
1918, pp. 706-717, 762-765, 39 figs. Dec. 16: 
Extensive description of machine and outline 
of its development. Dec. 23: Oiling system; 


electric ignition; voltage regulator; duplex 
Zenith carburetor. 
Starter 
The Liberty Starter. Aerial Age, vol. 8, 
no. 16, Dec. 30, 1918, p. 816, 3 figs. Blevation 


and sections of 4-cylinder radial 2-cycle air 
motor. As starter it has a 9 to 1 gear reduc- 
tion on final drive to motor. 


HISTORY 


Official U. S. History 


Official History of Aircraft Production. 
tomotive Indus., vol. 39, no. 23, Dee. 5, 1918, 
pp. 968-969 and 987-990. Objects, problems, 
production, and results of air program. 


MATERIALS OF CONSTRUCTION 
Spruce 


Development of the Aircraft Spruce Indus- 
try, Lawrence K. Hodges, Automotive Indus., 
vol. 39, nos. 25 and 26, Dec. 19 arid 26, 1918, 
pp. 1037-1040 and 1100-1101, 8 figs. Organiza- 
tion of Spruce Production Division. Figures 
of monthly cut; problem of by-products dis- 
posal. 

See also 
Corrosion 


Au- 


MECHANICAL ENGINEERING, 
(Aircraft Parts). 


METEOROLOGY 


Aerographic Records 


Uniformity in Aerographic Records, Alexan- 
der McAdie. Sci. Am. Supp., vol. 87, no. 2244, 
Jan. 4, 1919, pp. 15-16. Discusses desirability 
of universal scientific units. Special refer- 
ence is made to meteorological work. 


MODELS 
Ford-Motored Aeroplane 


Elementary Aeronautics and Model Notes, 
John F. McMahon. Aerial Age, vol. 8, no. 14 
Dec. 16, 1918, p. 727, 16 figs. Construction of 
a Ford-motored airplane. 


Model Construction 


Model Aeroplane Building as a Step to Aero- 
nautic Engineering, Aerial Age, vol. 8, nos. 11, 
12, 15 and 16, Nov. 25, Dec. 2, 23 and 30, 1918, 
pp. 581, 627, 781 and 826, 16 figs. Table of 
resistance and weight of spruce struts. Table 
of plates of different aspect ratios at angles 
from 5 to 60 deg. showing Ky, Kx and ratio of 
lift to drift at the different angles. Bracing 
fuselage. Construction of seat, gas tank and 
rudder bar. 


PLANES 


Berg 


The Austrian Berg Single-Seater. 
vol. 10, no. 46, Nov. 14, 191 
9 figs. Wing section; attachment of struts to 
fuselage and longerons; details of internal 
bracing; ailerons. (Concluded.) 


Flight, 


Bombers 
The Gotha Bomber, with Notes on Giant 
Aeroplanes. Flight, vol. 10, nos. 46, 47, 48 


1918, pp. 
1340-1347 and 1375- 
1378, 84 figs. Nov. 14: Principal dimensions ; 
construction; struts; ailerons; propeller ac- 
commodation ; enpennage; fuselage. Nov. 21: 
Undercarriage; engine mounting; engines; 
controls; petrol system; armament; bombs; 
wireless; instruments; fabric and dope. Nov. 
28: Particulars of four-engined giant. Dec. 5: 
Principal items of interest in five-engined giant 
brought down by allied forces. Issued by 
Technical Department, Aircraft Production, 
Ministry of Munitions. Also Engineer, vol. 
126, no. 3281, Nov. 15, 1918, pp. 419-421, 8 
figs.; Aeronautics, vol. 15, no. 266, Nov. 20, 
1918, pp. 473-486, 79 figs. 


and 49, Nov. 14, 21, 28 and Dec. 5, 
1280-1282, 1318-1322, 


8, pp. 1285-1287,- 
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De Haviland 4 


The De Haviland 4, with Liberty “12” En- 
gine. Aerial Age, vol. 8, no. 17, Jan. 6, 1918, 
pp. 860-861, 5 figs. General dimensions and 
weights. 


Design 


The Probable Trend of Aeroplane Design, R. 
F. Mann. Sci. Am. Supp., vol. 87, no, 2244, 
Jan. 4, 1919, p. 11, 1 fig. Review of present 
stage in development and Gane likely to be 
introduced by reason of applications of air- 
planes to various purposes. From Flight. 

The Trend of German Aeroplane Design. 
Flight, vol. 10, no. 49, Dec. 5, 1918, pp. 1383- 
1385. Comparison with British machine of 
principal features of captured German aero- 
planes. Also in Aeronautics, vol. 15, no. 268, 
Dec. 4, 1918, pp. 518-520. 


Gallaudet 


The Gallaudet D-4 Light Bomber Seaplane. 
Aerial Age, vol. 8, no. 16, Dec. 30, 1918, pp. 
817 and 831, 3 figs. General specifications. 
Machine is a biplane and is fitted with one 
400-hp. Liberty ‘‘ Twelve” engine. 


Hannoveraner 


The German Airplane Hannoveraner, C. L. 
II. (Avion allemand Hannoveraner C, L. II). 
Aérophile, year 26, nos. 19 and 20, Oct. 1-15, 
1918, pp. 289-296, 10 figs. Comprehensive de- 
description of light biplane fitted with 200-hp. 
Opel motor. 


Junker 


The Junker Armored Biplane. Flight, vol. 
10, no. 48, Nov. 28, 1918, pp. 1356-1357, 2 figs. 
Main characteristics of all-metal aeroplane. 


L-W-F 
The L-W-F Model G-2 Fighting Airplane, 
Glenn D. Mitchell. Aviation, vol. 5, no. 9, 
Dec. 1, 1918, pp. 554-558, 7 figs. General 
features and dimensions of an all-American 
design. 


Martin 


The Martin K-III Single Seater. Aerial Age. 
vol. 8, no. 15, Dec. 23, 1918, pp. 759-761, 7 
figs. Particulars of biplane specially designed 
as altitude fighter and equipped with oxygen 
tanks and provision for electrically heating 
pilot’s clothing. 


N. C. 1, U. S. Navy 


a 

Our Giant Aircraft. Sci. Am., vol. 120, no. 
1, Jan. 4, 1919, pp. 7 and 18. General design 
of N. C. 1 equipped with three 12-cylinder 
Liberty engines driving three four-bladed trac- 
tor screws; wing spread, 126 ft. 


Rumpler 
Rumpler Two-Seater Biplane. 
Indus., vol. 39, no. 23, Dec. 5, 1918, pp. 9t2- 
965, 14 figs. Technical description of model 


German reconnaissance machine. Issued by 
British Aircraft Department. 


PROPELLERS 


Automotive 


Metal 


The Metal Airscrew, Vladimir Olhovsky. 
Aerial Age, vol. 8, no. 12, Dec. 2, 1918, pp. 
622-623, 2 figs. Results of experiments on 
wooden and metal propellers; factors entering 
in design of hollow metal propeller. 


Patterns 


Propeller Patterns, Joseph A. Shelly. Machy., 
vol. 25, no. 5, Jan. 1919, pp. 434-438, 8 figs. 
Describes method of laying out propeller pat- 
terns, assembling different sections and work- 
ing blades to required form. (Second article.) 


25, 


Research 


Experimental Research on Air Propellers, II, 
William F. Durand. Automotive Eng., vol. 3, 
no. 10, Dec. 1918, pp. 478-480, 2 figs. Results 
of work done by Nat. Advisory Committee for 
Aeronautics. Torque dynamometer; revolu- 
tion counter; air-speed meter; tests and cili- 
brations of eee: uniformity of velocity 
over cross-section of air stream; relation be- 
tween depression within experiment room and 
air-stream velocity. (To be concluded.) 








Marine 
Engineering 


AUXILIARY EQUIPMENT 
Barge 


Standard Concrete Barge for Use on the 
New York State Barge Canal. Engineering, 
vol. 106, no. 2759, Nov. 15, 1918, pp. 554-556, 
6 figs. Drawings showing details of con- 
struction. 
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Bark, Auxiliary 


Auxiliary Bark—The France, George Doug- 
las. Rudder, vol. 34, no. 12, ‘i 18, pp. 
590-592, 5 figs. Sail plan, deck arrangement 
and design features of five-masted bark, 418.8 
ft. jens fitted with two Schneider heavy-oil 
engines. 


Fishing Cruiser 
An Outdoor Motored Cruiser—Complete 
Plans and Building Instructions, William At- 
kin. Motor Boat, vol. 15, no. 23, 6 figs. 
Model is adaptation of flat-bottomed work 


poate used by clammers of Lower New York 
ay. 


Life Boats 


Two Lifeboats in Place of One. Rudder, 
vol. 34, no. 12, Dec. 1918, pp. 588-590, 7 figs. 
Design providing partial collapse of one so it 
can be stowed under the other. 


Producer-Gas Power Lighter 


Design and Construction of Producer Gas 
Power Lighter, Frederick S. Nock. Int. Mar. 
Eng., vol. 24, no. 1, Jan. 1919, pp. 36-37, 3 
figs. Special central control for engine and 
hoisting apparatus; double rudder installa- 
tion; compact engine-room planning. 


Towboat 


Plans and Specifications of New Wood Tow 
Boats. Int. Mar. Eng., vol. 23, no. 12, Dee. 
1918, pp. 673-674, 2 figs. Built for hard serv- 
ice; compound engine of 750 hp.; Scotch 
boiler with three Morison furnaces. 


SALVAGE 


Salving of the SS. * —,”’ Frank A. T. 
Wheeler. Tran. Inst. Marine Engrs., vol. 30, 
no. 238, Oct. 1918, pp. 218-220, 3 figs. Steps 
taken to prevent falling over of vessel struck 
by torpedo on her port side in No. 5 hole, 
holes being blown in her ’tween deck and star- 
board side; watertight bulkhead at after end 
of engine room leaked badly and eventually 
flooded engine room. 


SHIPS 





Boilers 


Sediment in Marine Boilers, Its Bearing on 
Furnace Collapse, W. R. Austin. Trans. Inst. 
Marine Engrs., vol. 30, no. 238, Oct. 1918, Pp. 
189-196, 1 fig. and (discussion), pp. 196-209. 
Occasions where risk arises and suggestions 
to eliminate it: Backing strains from unequal 
expansion and their prevention by keeping 
uniform temperature in furnaces; dangers 
arising from circulation of sediment caused 
by rolling of ship; possibilities of creating 
critical situation while cleaning a fire at sea; 
means of avoiding accident while lying under 
banked fires. 


Concrete Ship 


What the Year Has Taught About the Con- 
crete Ship. Eng. News-Rec., vol. 82, no. 1, 
Jan. 1, 1919, pp. 14-15. Much learned re- 
garding design and construction; future de- 
pends on ability to build in cost competition 
with steel; structurally, ship is success. 


Concrete Ships and Barges (Los buques i 
barcos menores de concreto). Boletin de la 
Sociedad de Fomento Fabril, year 35, no. ¥, 
Sept. 1918, pp. 614-619. History of develop- 
ment of process from 1849 to present time. 


Shear in Concrete Ships Critical Point in 
Design, A. C. Janni. Eng: News-Rec., vol. 81, 
no. 24, Dec. 12, 1918, pp. 1089-1091, 1 fig. 
Acs to accepted theory, usual thin shell 
monolithic with frame gives rise to dangerous 
conditions. 


Design 


V-Bottom or Round Bilge—Which? George 
F. Crouch. Motor Boat, vol. 15, no. 23, Dec. 
10, 1918, pp. 30-34, 3 figs. Advantages of 
each shape; diagrams showing relations be- 
tween length and speed, and giving approxi- 
mate form to use for different speeds. 

Best Fore-and-Aft Position of Parallel Mid- 
dle Body in Single-Screw Cargo Ship, William 
McEntee. Int. Mar. Eng., vol. 24, no. 1, Jan. 
1919, pp. 18-23, 8 figs. Effect of variation of 
— of parallel middle body on shaft 
orsepower, propulsion coefficient and propel- 
ler revolutions. Paper before Soc. of Naval 
Architects and Marine Eng., Philadelphia, 
Nov. 1918. 


Electric Transmission 


Electric Propulsion of Vessels (La_ propul- 
sion électrique des navires), A. Foillard. Génie 
Civil, vol. 73, no. 17, Oct. 26, 1918, pp. 321- 
327, 13 figs. —e used and character- 
istic curves of motors in the vessels Wulsty 
Castle and Mjélner. 


Lubrication 


Uniform and Constant Forced-Feed Lubrica- 
tion of the Steamchests, Cylinders and Other 
Parts of Steam Engines. y. Engr., vol. 39, 
no. 466, Nov. 1918, pp. 203-209, figs. De- 
seribes “ Intensifore’’ Gorton type developed 
from exhaustive experiments with various 


MECHANICAL ENGINEERING 


mechanical and hydrostatic lubricators by en- 
gineering staff of Great Central Ry. 


Power Plant 


Marine Power Units, J. G. Callan. Wis. 
Engr., vol. 23, no. 2, Nov.- 1918, pp. 42-47. 
General characteristics of steam turbines and 
Diesel engines. Reasonableness of adoption of 
geared unit. 


Standards 


Adopt British Ship Steel Standards. Iron 
Trade Rev., vol. 63, no. 22, Nov. 28, 1918, pp. 
1245-1246. Decisions of American steel manu- 
facturers at conference in Philadelphia. 

Standardization of Ship Steel. Steel & 
Metal Digest, vol. 8, no. 12, Dec. 1918, pp. 
690-691. Recommendation of mills to Emer- 
gency Fleet Corporation. 

Structural Steel Standardization Cargo Ves- 
sels, Henry R. Sutphen. Int. Mar. Eng., vol. 
23, no. 12, Dec. 1918, pp. 695-698, 1 fig. How 
quantity production was met; use of structu- 
ral steel expedient; layout of yard. 


Submarines 


The Surrender of the Submarines. Min. Jl., 
vol. 123, no. 4845, Nov. 30, 1918, pp. 688-691, 
5 figs. General features of construction of 
the different types, their propulsive machinery 
and other engineering details. 


See also MECHANICAL ENGINEERING, 


. Internal-Combustion Engines (Winton Marine 


Engine). 


YARDS 


Concrete Vessels 


Build Boats in Dry Docks at New Yards in 
Detroit. Eng. News-Rec., vol. 82, no. 1, Jan. 
2, 1919, pp, 21-24, 9 figs. Concrete barges 
under construction on concrete floors inside 
dikes which will be flooded for launching; 
lighters carry construction machinery along- 
side dry docks. 


Reinforced Concrete gg in Dorset- 
shire. Engineer, vol. 126, no. 3281, Nov. 15, 
1918, pp. 408-410, 10 figs. Drawings with 
description of some concrete ships. 


Building a Government 3500-Ton Concrete 
Ship. Eng. News-Rec., vol. 81, no. 24, Dec. 
12, 1918, pp. 1058-1065, 16 figs. Fougner 
yard has concrete ways; reinforcement tacked 
to outside forms and finish put on with cement 
gun; air hammers on forms compact concrete. 


Control of Construction 


Control of the Construction of a 5000-Ton 
Deadweight Fabricated Steel Ship, “ Fabrica- 
tor.” Int. Mar. Eng., vol. 23, no. 12, and voi. 
24, no. 1, Dec. 1918 and Jan. 1919, pp. 691- 
694 and pp. 29-30, 6 figs. Dec. 1918: Special 
schedule for ordering and installation of ma- 
chinery and equipment; correlation between 
order and purchasing departments. (Fourth 
article.) Jan. 1919: Forms for following up 
movement and arrival of steel parts; railway 
shipments of plates and sheets traced. (Fift 
article.) 


Costs and Estimates 


Shipbuilding Costs and Estimates, James M. 
Robertson. Int. Mar. Eng., vol. 23, no. 1z, 
Dec. 1918, pp. 671-672. Careful reading of 
specifications necessary; system a_ requisite; 
list of items; how to deal with individual 
items. (Second article.) 


Cranes 


Pre-Assembly atom and Efficient Erection 
Cranes Speed tp hipbuilding at Ecorse. Eng. 
News-Rec., vol. 81, no. 24, Dec. 12, 1918, pp. 
1076-1081, 8 figs. Pre-assembling extending 
—oe, in Lake Yards; reduces erection labor 
on hulls. 


Design 


Berth Construction and Side-Launching 
Practice in Great Lakes Shipyards. a News- 
Rec., vol. 82, no. 1, Jan. 2, 1919, pp. 7-13, 25 
figs. Berth structure simple; timber and con- 
erete foundations for support of ships; con- 


crete launching-way stringers at one yard; .. 
keel blocks and cradles variously arranged ;. ~ 


trip shores to release ships. 


Ship-Design and Quantity-Production Meth- 
ods of Newark Bay Yard. Eng. News-Rec., 
vol. 81, no. 25, Dec. 19, 1918, pp. 1122-1125, 
4 figs. Project for factory-style shipbuilding 
based on enlisting new labor supply and using 
commercial steel ; methods dictated by — in 
ship orders; bridge shops fabricate straight 
parts. 


Equipment 


Fabricating Shop and Berth Equipment at 
Sun Shipyard. Eng. News-Rec., vol. 82, no. 1, 
Jan. 1, 1919, pp. 57-61, 9 figs. Assembly bay 
of shop delivers finished material to ship- 
building cranes; multiple punches and roller 
tables; reinforced-concrete berths served by 
bridge cranes. 


Fabricated Ship 


Fabricated-Ship Construction in One Year's 
Experience. Eng. News-Rec., vol. 82, no. 1, 
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Jan. 2, 1919, pp. 16-17. New system now 
tested by large-scale working has proved adapt- 
able and free from inherent difficulties or ele- 
ments of excess cost. 


Ford Eagles 


Building the Ford Submarine-Chaser 
“ Eagle.” Int. Mar. Eng., vol, 24, no. 1, Jan. 
1919, pp. 23-27, 7 figs. Simplicity of hull 
construction; safety devices on unusual 
launching platform; routing aids production. 


Ford Methods in Ship Manufacture, Fred E. 
Rogers. Ind. Management, vol. 57, no. 1, 
Jan. 1919, pp. 1-6, 12 figs. Description of 
boat with features of plan of manufacture. 
(First article.) 


Building the Ford Submarine Chaser 
“Eagle.” Int. Mar. Eng., vol. 23, no. 12, 
Dec. 1918, pp. 702-705, 4 figs. Straight-line 
design; two parts of system; hurried develop- 
ment of process. 


Hog Island 


Hog Island, the Greatest Shipyard in the 
World, W. H. Blood, Jr. Int. Mar. Eng., vol. 
23, no. 12, Dec. 1918, pp. 678-690, 20 figs. 
Review of conditions that preceded planning 
of yard; adopting type and design of boat; 
troubles encountered and overcome. Before 
Soc. of Naval Architects and Marine Engrs., 
Philadelphia, Nov. 1918. 


Illumination 


A Method of Ship Way Illumination, F. D. 
Weber. Jl. Elec., vol. 41, no. 11, Dec. 1, 1918, 
p. 503. Outlines method followed by western 
company. 


Laying Out 
kaging. Down and Taking Off, Charles Des- 
mond. udder, vol. 34, no. 12, Dec. 1918, pp. 
584-587, 5 figs. How to lay out shape of 
transom stern inclined aft with rounded after 
face and intended to be made of pieces of ma- 
terial bent to shape. (Continuation of serial.) 


New Yards 


Large Addition to Plant of the Tidewater 
Shipbuilders, Ltd., Cap de la Madeleine, P. 2. 
Contract Rec., vol. 32, no. 51, Dee. 18, 1918, 
pp. 1001-1004, 6 figs. Extensions necessitated 
to build four 5100-ton steel cargo boats. 


Shipbuilding at the Pensacola Yards, John 
M. Sweeney. Int. Mar. Eng., vol. 24, no. 1, 
Jan. 1919, pp. 12-16, 8 figs. Well-constructed 
plant for 9000-ton fabricated steel ship; use 
of permanent scaffolding; powerful plate-bend- 
ing machine. 


Routing of Materials 


Routing of Fabricated Ship Material at 
Bristol. Eng. News-Rec., vol. 82, no. 1, Jan. 
2, 1919, pp. 25-30, 9 figs. Hull construction 
operated on basis of Reape nnee eee 
system requires accurate timing of material 
supply, shop work, and assembly; routing 
handled by production department. 


Welding 


The Steel Ship and Oxy-Acetylene Welding, 
J. F. Springer. Can. Machy., vol. 20, no. 25, 
Dec. 19, 1918, pp. 701-703. Observations on 
behavior of metal under welding flame and 
precautions to be taken. Writer believes ten- 
sile strength of material at and near weld is 
much less than that of the plates. Of the 
restorative measures available, he considers 
reheating method the most convenient and 
effective. 


Welding Designs for Shipyard Use, E. G. 
Rigby. Marine Rev., vol. 49, no. 1, Jan. 1919 
pp. 22-29, 22 figs. Practical examples o 
electric welding in deck, tank and_ bulkhead 
structures; how it is applied to armor plate. 


Electric Welding in Ship Construction, H. 
Jasper Cox. Int. Mar. Eng., vol. 24, no. 1, 
Jan. 1919, pp. 42-46, 7 figs. Methods of weld- 
ing and apparatus described; inspection and 
testing welds; speed and cost of welding; 
Lloyd’s experiments. Paper before Soc. of 
Naval Architects and Mar. Eng., Philadelphia, 
Nov. 1918. 

The Steel Ship and Oxy-Acetylene welding. 
J. F. Springer. Int. Mar. Eng., vol. 23, no. 12, 
Dec. 1918, pp. 699-701. Autogenous welding 
decreases strength of steel; behavior under 
heat; restorative measures. 


The First Electrically Welded Boat, John 
Liston. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, bp. 844-848, 10 -. Process followed 
in welding 42-ft. boat of 11-ft. beam said to 
have been plying Lake Erie for two years 
when the 275-ton, English-built, rivetless 
welded barge was launched in June 1918. 

Electric Welding for Shipbuilding. Elecn., 
vol. 81, no. 2114, Nov. 22, 1918, Pp. 619-620. 
From address by W. S. Abell, Chief Ship Sur- 
veyor of Lloyd’s Register, before North-Has. 
Coast Inst. of Engrs. and Shipbuilders, Tyne- 
side, Nov. 1918. 

U. 8S. Warship Kept on the Job by Oxy- 
Acetylene Torch. Jl. Acetylene bs ees vol. 
20, no. 6, Dec. 1918, pp. 290 and 292. epair 
of boiler with oxy-acetylene outfit. 

Electric Welding for Shipbuilding, W. S. 
Abell. Nautical Gaz., vol. 94, no. 24, Dec. 14, 
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1919 
1918, pp. 346-347. Past progress; strength 
of joints; possibility of industry. Paper be- 


fore British Northeast Coast Instn. Engrs. & 
Shipbuilders. 


The Adequacy of Welding in Constructing 
Hulls of Ships, H. M. Hobart. Gen. Elec. Rev., 
vol. 21, no. 12, Dec. 1918, pp. 840-845. In- 
vestigations of Welding Research Sub-Commit- 
tee of Emergency Fleet Corporation in regard 
to relative merits of different systems and 
equipments. 


Spot Welding and Some of Its Applications 
to Ship Construction, H. . Winne. Gen. 
Elec. Rev., vol. 21, no. 12, Dec. 1918, pp. 923- 
927, 6 figs. Advantages of spot welding over 
riveting with respect to strength, time, and 
labor; limitations of spot welder; application 
of spot welding to construction of ladders and 
gratings and to plugging of misplaced holes. 

Electric Welding ‘in Navy Yards, H. G. 
Knox. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 849-859, 20 figs. Work conducted 
in each type of shop in a navy yard; recom- 
mendations of welding equipment desirable in 
each shop; data on speed and cost of welding 
ship structures; comparative cost data of 
ss based on records from steam rail- 
roads. 


The Electric Are Used in Steamship Over- 
hauling. Can. Machy., vol. 20, no. 24, Der. 
12, 1918, pp. 675-676, 2 figs. Examples of 
uses of Westinghouse arc welder in repairing 
marine boiler and furnace while under steam, 


Are Welding in Shipyard, W. L. Roberts. 
Gen. Elec. Rev., vol. 21, no, 12, Dec. 1918, pp. 
860-864, 13 figs. Simplication of anglesmith’s 
work by use of are welding in production o1 
staples; probability of abandoning staples in 
favor of directly are-welding parts; applice- 
tion of electric arc to construction of water, 
oil, and air tanks, stacks, condensers, and 
other similar appliances. 


Wooden Vessels 


Building Wooden Vessels on the Pacific. Int. 
Mar. Eng., vol. 24, no. 1, Jan. 1919, pp. 8-11, 
8 figs. Record of accomplishment; Hough and 
Ferris types give way to 5000-ton vessels ; 
wood vessels coming into their own again. 


VARIA 


Emergency Fleet Corporation 


Organization of the U. 8S. Shipping Board 
Emergency Fleet Corporation, Charles Piez. 
Ji. Am. Soe. Mech. Engrs., vol. 41, no. 1, Jan. 
1919, pp. 32-35, 2 figs. Relationship and func- 
tions of Board and construction and operation 
divisions of Fleet Corporation. 


Naval Engineering in War 


The Achievements of Naval aginessing in 
the War, William L. Cathcart. . Am. Soc. 
Mech. Engrs., vol. 41, no. 1, Jan. 1919, pp. 
18-25, 18 figs. Organizations and principa) 
activities of Bureau of Steam Engineering; 
electric drive for battleships; repair of Ger- 
man merchant ships | oxy-acetylene weld- 
ing. Presented at annual meeting of Society. 


U. S. Shipbuilding in 1918 


Shipbuilding in the United States in 1918. 
Int. Mar. Eng., vol. -24, no. 1, Jan. 1919, pp. 
5-7. Three million tons of merchant ship 
completed in first eleven months; rate of. pro- 
duction rapidly increasing. ‘ 





Organization and 
Management 


ACCOUNTING 


Expense Distribution 


Efficiency and Democracy, H. L. Gantt. Jl. 
Am. Soc. Mech. Engrs., vol. 41, no. 1, Jan. 
1919, p. 43. Suggestions in regard to account- 
ing systems. Stress is laid on erroneous proc- 
ess of charging work with expense of idle 
machines. 


EDUCATION 


Apprentices 


The Training of Engineering Apprentices, T. 
H. Fenner.- Can. Machy., vol. 20, no. 23, Dec. 
5, 1918, pp. 641-643, 4 figs. Analyzes neces- 
sary standard of education and suggests course 
of training. 


Canada 


Labor, Apprenticeship and Technical Educa- 
tion. Can. Engr., vol. 35, no. 24, Dec. 12, 1918, 
p. 511. Report of committee to Ottawa Con- 
ference of Assn. of Can. Building and Con- 
struction Industries. 


Crippled Workers 


How to Deal with Crippled Workers, T. Nor- 
man Dean. Am. Mach., vol. 49, no. 25, Dec. 


MECHANICAL ENGINEERING 


19, 1918, pp. 1115-1116, Suggestions from 
deductions from scientific experience to relieve 
2,122,000 industrial cripples in United States. 


Physical Reconstruction of Crippled Men, 
Constance Drexel. Blast Furnace, vol. 6, no. 
12, Dec. 1918, pp. 508-509. Plan of U. 8. 
Government for rehabilitation and vocational 
training: schools established giving courses in 
oxy-acetylene welding, etc. 

Re-Educated Soldiers in the Machine Trade, 
Katherine Freeman. Can. Machy., vol. 20, no. 
25, Dec. 1918, pp. 691-692, 2 figs. Instances 
in which vocational reéducation, together with 


artificial limbs, have made injured soldiers 
earn more than in pre-war days. 
Industrial Surveys for Physical Readjust- 


ment, A. B. Segur. Indus. Management, vol. 
57, no. 1, Jan. 1919, pp. 63-65, 2 figs. Method 
of investigating possibilities of employing dis- 
abled persons in industry, developed by Red 
Cross Institute for the Blind; results shown 
for few operations in a meat-packing house. 


Engineers 


The Engineer in Foreign Service, L. 8S. Rowe. 
Ji. Am. Soc, Mech. Engrs., vol. 41, no. 1, Jan. 
1919, pp. 31-32. Plea to broaden training of 
engineer in order that he may acquire a greater 
breadth of view which will permit his adapt- 
ability to international service. 

English Language 

Educational in English Language Promotes 
Efficiency, Sarah Elkus. Nat. Efficiency Quar- 
terly, vol. 1, no. 3, Nov. 1918, pp. 140-149. 
Cogperation of Board of Education in promot- 


ing English classes in factories; English as a 
safety-first method. 


S. A. T. C. 


Students’ Army Training Corps, Alexander 
S. Langsdorf. Proc. St. Louis Ry Club, vol. 
23, no. 7, Nov. 22, 1918, pp. 115-127 and (dis- 
cussion) pp. 127-129. Educational plan as de- 
veloped by War gee mae after series of 
experiments. Special reference made to fea- 
tures and arrangements of Government con- 
tracts with Washington University. 


Intensive Training, C. R. Dooley. Jl. Am. 
Soc. Mech. Engrs., vol. 41, no. 1, Jan. 1919, 
pp. 37-38. +E set up by Committee on 
Education and Special Training. It consisted 
of (1) military training, (2) sorting and train- 
ing according to ability, (3) trade fundamen- 
tals and combinations, and (4) development of 
originality and initiative. 


Shipyards 


Industrial Training in War Time, E. BE. Mac- 
Nary. Gen. Elec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 871-875, 4 figs. Procedure followed 
and accomplishments performed by Emergency 
Fleet Corporation. Article deals with teach- 
ing of eighteen different trades. 

Training 350,000 Men for the Shipyards, J. 
Will Parry. Eng. News-Rec., vol. 82, no. 1, 
Jan. 1, 1919, pp. 53-56, 1 fig. How Fleet Cor- 
poration met problem. 

Training Workers in Shipyards, R. V. Rick- 
ford. Int. Mar. Eng., vol. 24, no. 1, Jan. 1919, 
pp. 38-42, 12 figs. Short cut over old appren- 
tice system; work progresses from simple to 
difficult operations; rivet records show results. 


Trade Journals 


Technical Journal Best Aid to Education, 8. 
Balmfirth. Can. Foundryman, vol. 9, no. 12, 
Dec. 1918, pp. 307-309. After analyzing ad- 
vantages and disadvantages of various sources 
of technical education writer concludes that 
technical journals, by reason of their ready 
availability and simplicity of style, are best 
help for self-instruction. Also in Can. Machy., 
vol. 20, no. 23, Dec. 5, 1918, pp. 655 and 657. 


Training Factory 


Lens Grinding in a Training Factory, Erik 
Oberg. Machy,., vol. 25, no. 4, Dec. 1918, pp. 
330-332, 3 figs. Means for meeting war emer- 
gencies devised by U. S. Government. 


Vocational Schools 


Need for vocational Schools in Mining Com- 
munities, J. C. Wright. Bul. Am. Inst. Min. 
Engrs., no. 145, Jan. 1919, pp. 91-94. Kinds 
of vocational schools which may be organized 
under the terms of the Federal Vocational Ed- 
ucation Act. 


Welders 


The Training of Electric Welders, H. A. 
Horner. Gen. Blec. Rev., vol. 21, no. 12, Dec. 
1918, pp. 876-881, 9 figs. Development of in- 
genuity and manipulating skill necessitated by 
welding cperators said to be principal aim of 
course given by instructors of Emergency Fleet 
Corporation. 


Women 


Service for Women in the Gisholt Shop, J. 
Vv. Hunter. Am. Mach., vol. 50, no. 1, Jan. 2, 
1919, pp. 6-10, 17 figs. Methods used in train- 
ing women workers in a Wisconsin shop. 
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Preliminary Training for Women Workers, 
Fred H. Colvin. ‘Am. Mac., vol. 49, no. 24, 
Dec. 12, 1918, pp. 1067-1070, 9 figs. Account 
of methods employed in school of Packard 
Motor Car Co. 


Motor Company's Shop Training for Women, 


. L. Prentiss. Iron Age, vol. 102, no. 24, 
Dec. 12, 1918, Dp. 1453-1455, 1 fig. Intensive 
work at Lincoln plant done in_ threshold 


school; women employees are protected by en- 
forcement of rigid rules. 


Work Schools 


New Developments in Industrial Organiza- 
tion. Modern Methods of Port Sunlight (IIL), 
W. G. Cass. Cassier’s Eng. Monthly, vol. 54, 
no. 5, Nov. 1918, pp. 248-256. Work schools 
at Port Sunlight works. 


FACTORY MANAGEMENT 


Employment Managers 


Aids to Employment Managers and Inter- 
viewers on Shipyard Occupations with Descrip- 
tion of Such Occupations. Special Bul. U. 8. 
Shipping Board Emergency Fleet Corporation, 
1918, 147 pp. List of fundamental trades and 
occupations with most commonly accepted 
names used as standard. Specifications de- 
scribe occupation from shipyard standpoint. 


Duties of the Employment Manager, Charles 
W. Moon. Machy., vol. 25, no. 5, Jan. 1919, 
pp. 443-447, 9 figs. Fundamental principles 
involved and methods used successfully by R. 
K. Le Blond Machine Tool Co. 


Employment Managers Graduate at the Uni- 
versity of California, A. T. Parsons. Metal 
Trades, vol. 9, no. 11, Nov. 1918, pp. 450-452. 
Historical account of development of industrial 
activity involved in occupation of employment 
managers. 


Handbook on Employment Management in 
the Shipyard. Organizing the Employment De- 
partment—lI. U. 8. Shipping Board Emergency 
Fleet Corporation 1918, 17 pp. Methods and 
processes of handling employment problems, 
which have been found successful in some of 
largest shipyards and corporations in U. 8. 


The Employment Manager a New Factor in 
the Industrial a Bdward D. Jones. 
Wis. Engr., vol, 23, no. 2, Nov. 1918, pp. 48-53. 
Considerations on necessity for and meaning 
of formanizing labor as developed in new pro- 
fession. Also in Metal Trades, vol. 9, no. 12, 
Dec. 1918, pp. 500-501. 


Employment Methods 


Installing Employment Methods, William 
Alfred Sawyer. Indus. Management, vol. 57, 
no. 1, Jan. 1919, pp. 7-11, 16 figs. Record of 
first year’s work of employment and health de- 
partment of American Pulley Co. 


Interviewing and Selecting, Mark M. Jones. 
Indus. Management, vol. 57, no. 1, Jan. 1919, 
p. 66-67. From address before Am. Assn. of 
Public Employment Officers. 


Environment 


Influence of Environment on Production, 
Lewis J. Brew. Am. Drop Forger, vol. 4, no. 
11, Nov. 1918, pp. 428-429. Suggestions in 
layout and details of forge plant. 


Equipment 
Equipment for Diversified Production, A. B. 
Shuart. Am. Drop Forger, vol. 4, no. 11, 
Nov. 1918, pp. 429-430. Features of forge- 
plant design contributing to eliminate manual 
labor to large extent. 


Ford Shipbuilding Methods 


Ford Methods in Ship Manufacture—lI, Fred 
E. Rogers. Indus. Management, vol. 57, no. 1, 
Jan. 1919, pp. 1-6, 12 figs. Basic features that 
made possible the production of Eagle sub- 
marine chasers. (To be continued.) 


Foundry 


Organizing a, Foundry to Obtain Top Pro- 
duction, Paul R. Ramp. Foundry, vol. 47, no. 
317, Jan. 1919, pp. 8-13, 5 figs. Systematic 
method of following up work of foremen in 
each department essential. From paper before 
Am. Foundrymen’s Assn., Milwaukee. 


Inter-Departmental Communications 


Shooting the Shop Orders to Their Targets, 
Robert I. Clegg. ron Age, vol. 103, no. 1, 
Jan. 2, 1919, pp. 53-55, 4 figs. Simple scheme 
of Geometric Tool Co. to rush instructions to 
departments the instant they are required. 


Localization of Industry 


The Localization of Industry, Malcolm Keir. 
Sci. Monthly, vol. 8, no. 1, Jan. 1919, pp. 32- 
48. Localization traceable as response to re- 
sources either in raw materials and power, or 
in unskilled labor; chance and monopoly as 
contributing factors ; requirements of factories 
utilizing waste products; dependence of 


localized industries on skilled labor; influence 
of localization in formation of labor unions; 
deterrent features of localization. 
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Material Handling 


Saving Tool Materials in Winchester Shop, 
W. E. Freeland. Iron Age, vol. 102, no. 26, 
Dec. 26, 1918, pp. 1574-1575, 2 figs. Work of 
central material planning division. Files are 
kept on steel basis. Tenth article dealing with 
methods at Winchester plant. 


Organization . 
What Should Organization Achieve? Harry 
Tipper. Automotive Indus., vol. 40, no. 1, 


Jan. 2, 1919, pp. 17-18. Its effect on (1) pro- 
viding incentive to work, (2) settling individ- 
ual grievances and general disagreements, (3) 
improving the working force, (4) decreasing 
labor turnover, and (5) reducing friction be- 
tween departments. 


Production Control 


Graphic Production Control—V The Control 
of Equipment and Labor, C. E. Knoeppel, In- 
dus. Management, vol. 57, no. 1, Jan, 1919. pp. 
56-62, 22 figs. Features of control said to im- 
prove efficiency. of workmen, do away with 
idleness of equipment and improve faulty shop 
practice. (To be concluded.) 


Public-Utility Plants 


Practical Measures for Securing Greatest 
Economy in Public Utility Plant Operation, 
Charles Brossman. Mun. & County Eng., vol. 
55, no. 6, Dec. 1918, pp. 206-208. Proper use 
of recording and indicating instruments; bonus 
system ; examples of plant neglect. 


Purchasing 


Principles of Purchasing and _ Storing, 
Dwight T. Farnham. Indus. Management, vol. 
57, no. 1, Jan. 1919, pp. 33-38, 6 figs. In- 
structions concerning storing of materials and 
supplies, their withdrawal from stock, pre- 
paring purchasing requisitions, obtaining bids 
and quotations, placing purchase orders, fol- 
lowing up delayed purchase materials, and re- 
porting receipt of materials. From U. §8. 
Employment Service Bulletin. 


Rates and Rate Setting 


Time Studies for Rate Setting on Gisholt 
Boring Mills (III), Dwight V. Merrick. 
Cassier’s Eng. Monthly, vol. 54, no. 5, Nov. 
1918, pp. 271-275, 4 figs. Time required in 
actual manipulation of machine for cuts. 

Establishing Basic Rates Saves Time Study 
Work, Carle M. Bigelow. Indus. Management, 
vol. 57, no. 1, Jan. 1919, pp. 17-22, 5 figs. 
Using as examples the determination of basic 
rate for a machine and finding basic rate for 
manual labor, writer points out how their use 
gradually increases usefulness of time-study 
men by simplifying vexatious problems of de- 
termining allowed times and repeated studies 
= to variation of product for single opera- 
tion, 


Shop Efficiency 


The Cultivation of Shop Efficiency, H. J. 
MacMillan. Am. Drop Forger, vol. 4, no. 11, 
Nov. 1918, pp. 446-447, 9 figs. Contrasts 
present with past conditions in industrial re- 
lationship between: employees. In illustration 
quotes work accomplished by Mueller Mfg. Co. 


Tool System 


A Simple Tool System, B. L. Van Schaick. 
Indus. Management, vol. 57, no. 1, Jan. 1919, 
p. 32, 1 fig. Plan based on actual inventory 
and formation of central crib where all grind- 
ing, dressing and repairing is done. 


FINANCE AND COST 
Cost Accounting 


Cost Accounting to Aid Production—IV. 
The Principles of Burden Distribution, G. 
Charter Harrison. Indus. Management, vol. 
57, no. 1, Jan. 1919, pp. 49-55, 2 figs. Details 
of method of obtaining machine rates, bringing 
in use of punched cards and sorting and tabu- 
lating machines. (To be continued.) 


Cost Finding 


True Cost Finding—What It Can Do for the 
Railroads, Morris Llewellyn Cooke. Indus. 
Management, vol. 57, no. 1, Jan. 1919, pp. 40- 
42 States that since main purpose in collect- 
ing cost data is to measure efficiency, its 
scientific application in railroad operation will 
provide gage for efficiency of each perform- 
ance; and that initiative in scheming out an 
adequate cost finding system should be taken 
by U. 8S. Railroad Administration. 


Cost Systems at Factories 


Costing at National Factories, W. Webster 
Jenkinson. Iron & Coal Trades Rev., vol. 47, 
no. 2645, Nov. 8, 1918, pp. 513-516. Forms 
of progress records and cost returns; desira- 
bility of introducing cost system in a business. 
(Concluded. ) 


Cost Systems, Construction 


How to Figure Construction Costs, Stanley 


D. Moore. Cement & Eng. News, vol. 30, no. 


MECHANICAL ENGINEERING 


12, Dec. 1918, pp, 30-32. 
tion of sewer system costs. 
meeting of Iowa Eng. Soc. 


Notes on calcula- 
Address at annual 


INSPECTION 
Fuel Supervision 
Supervision and Fuel Economy, Robert 
Collett. Official Proc. N. Y. R. R. Club, vol. 
29, no. 1, Dec. 1918, pp. 5452-5455. Recom- 


mends supervision by friendly counsel and 


encouragement. 
LABOR 
Bonuses 
Day Labor, Force Account Work and 


Bonuses, Charles M. Upham. Good Roads, vol. 
16, no. 25, Dec. 21, 1918, pp. 239-241. Dis- 
cusses advantages and disadvantages. Paper 
presented at meeting of Am. Assn. State High- 
way Officials, Chicago. 


Piece Work and Bonus System (Le travail 
aux piéces et la prime), M. Crémieux. Génie 
Civil, vol. 73, no. 17, Oct. 26, 1918, pp. 329- 
333, 8 figs. Established fundamental equa- 
tions for comparison of these two systems of 
remunerating workers. 


Compensation 


Workmen’s Compensation, Health Insurance 
and Hospitals, Thomas Howell. Modern Hos- 
pital, vol. 11, no. 5, Nov. 1918, pp. 414-416. 
Discussion of future relations of charitable 
hospitals to industry, indicating probable vast 
changes. 


Cripples 


An Experimental Employment Bureau for 
Cripples, Eleanor Adler. Modern Hospital, 
vol. 11, no. 5, Nov. 1918, pp. 402-405. Brief 
hstorical account of efforts to find employment 
for disabled with reference to establishment of 
bureau under control of Federation of Assns. 
for Cripples and the Hudson Guild. 

Opportunities for Crippled Soldiers in the 
Metal Industries, Elsie Plant. Metal Trades, 
vol. 9, no. 11, Nov. 1918, pp. 448-449, 3 figs. 
Some of the things disabled men can do, as 


-found by Red Cross Inst. for Crippled and 


Disabled Men. 


Demobilization 


When Labor Comes to Market, Walton H. 
Hamilton. Survey, vol. 41, no. 14, Jan. 4, 
1919, pp. 425-428. Explanation and comment 
on demobilization chart of U. 8S. Labor Policies 
Board showing importance of rate at which 
demobilization is to be effected, analysis of 
problem and contingencies upon which solu- 
tion depends. 


Status of the Unproductive Worker, Harry 
Tipper. Automotive Indus., vol. 39, no. 25, 
Dec. 1918, pp. 1045-1046. Right of salaried 
workers to representation in organization with 
skilled and unskilled employees. 


Employment Department 


Employment Department, Hog Island Ship- 


yard. Am. Mach., vol. 49, no. 23, Dec. 12, 
1918, pp. 1971-1075, 11 figs. Shows forms 


used and describes process of employing men. 


A Definition of ‘“ Penny-Wise, Pound Fool- 
ish,” Applied to the Picking and Developing 
of Men for Big Jobs, Christian Girl. Monthly 
Jl. Utah Soc. Engrs., vol. 4, no. 9, Sept. 1918, 
pp. 169-175. Analysis of characteristics in 
personnel which contribute to stability of or- 
ganization. Experience of writer in picking 
out men. From System. 


Selecting Employees. Gas Industry, vol. 18, 
no. Dec. 1918, pp. 359-362. Forms used 
by company covering appearance, mentality, 
and ability of applicants, who are examined on 
each by different person. 


Housing 


Instances of Industrial Housing. Stone & 
Webster Jl., vol. 23, no. 6, Dec. 1918, pp. 408- 
413, 11 figs. General appearance and finish of 
industrial housing at Mills of Carnegie Steel 
Co., and Buckeye Coal Co. 
clude building of houses, geades of streets, 
installation of water and sewer lines, etc. 

The New E. F. C. Hotel at Hog Island, W. 
H. Blood. Stone & Webster Jl., vol. 23, no. 5, 
Nov. 1918, pp. 344-346, 4 figs. Views: rules; 
conveniences available. Hotel accommodates 
2176 men. 


Industrial Courts 


New Basis for Industrial Relations, Harry 
P. Kendall. Am. Contractor, vol. 39, no. 52, 
Dec. 28, 1918, p. 17. Discusses establishment 
of set of federal industrial courts as in 
Australia, and formation of boards set up by 
workmen and their employees with equal repre- 
sentation on each side to determine standards 
of wages, hours and conditions of employment. 
Address before Nat. Councillors of Chamber of 
Commerce of U. 8. 


Labor Representation 


How Labor Representation Operates. 


Iron 
Trade Rev., vol. 


3, no. 24, Dec. 12, 1918, pp. 


Developments in- ~ 





THE JOURNAL 
Am.Soc.M.E. 


1349-1351. Presents plan adopted by Youngs- 
town Sheet & Tube Co., in which the company 
commits itself to whatever may be declared to 
be just and equitable. 


Political Plan of Organization Satisfactory 


for Relatively Small Establishments, Harry 
Tipper. Automotive Indus., vol. 39, no. 26, 
Dec. 26, 1918. pp. 1083-1084 and 1088. Com- 


bined work of employees’ representatives and 
supervisors’ committee. : 


Real Labor Representation, Harry 
Automotive Indus., vol. 39, no. 24, Dee. 12, 
1918, pp. 1006-1007 and 1010, 1 fig. Analysis 
of Midvale Steel & Ordnance Co.’s plan. Or- 
ganization constituted of legislative and 
judicial committees elected by employees in the 
various plants. 


Tipper. 


Labor Situation 


What About Labor? Business Digest & In- 
vestment Weekly, vol. 22, no. 12, Dee. 17, 
1918, pp. 421-423 and 429. Reasons why, de- 
spite resumption of normal business activity, 
there is hesitancy due to possibilities in labor 
situation. 


Mine Labor 


Employment of Mine Labor, Herbert M. Wil- 
son. Bul. Am. Inst. Min. Engrs., no. 145, 
Jan. 1919, pp. 83-85. Important aspects of 
securing and retaining workmen; purpose of 
Federal Board for Vocational Education. 


Piece-Rate Card System 


Layout and Piece-Rate Card System, John J. 
Borkenhagen. Machy., vol. 25, no. Dec. 
1918, pp. 327-329, 13 figs. Forms that assist 
in efficiency shop management. 


Relations Between Employees 


A Unique Method of Handling Employees. 
Jl. Elec., vol. 41, no. 10, Nov. 15, 1918, pp. 
443-444. Promoting activities which will 
foster social relationship between them. 

The Human Touch in Supervision, E. 
Clarke. Elec. Ry. Jl., vol. 52, no. 24, Dec. 14, 
1918, 1048-1050, 3 figs. Object of manage- 
ment should be to instill spirit ef coéperation 
among employees ; how it may be done. 


Wages 


The Relation of Wages to Public Health, B. 
S. Warren and Edgar Sydenstricker. Am. Jl 
Public Health, vol. 8, no. 12, Dee. 1918, pp. 
883-887. Points out the necessity of providing 
families with suitable money value commen- 
surate with local necessities and capable of 
eliminating undesirable factors which may 
bring about unhealthy conditions. Based on 
statistics for period 1907-1912. — 


Standardization and Administration of 
Wages, H. P. Kendall and E. D. Howard. 
Jil. Am. Soc. Mech. Engrs., vol. 41, no. 1, Jan. 
1919, pp. 35-37. Consequences of system of 
contractual relations between employers and 
employees; work of the War Labor Policies 
Board; post-war labor problems; advisability 
of establishing system of organized labor par- 
ticipation in management. 


Welfare 


Welfare or Manpower Engineering? Frances 
_A. Kellor. Nat. Efficiency Quarterly, vol. 1, 
no. 3, Nov. 1918, pp. 123-139. Contends that 
welfare work does not touch basic structure of 
plant management and that industrial rela- 
tionship must be built in terms of engineer- 


oe 


ing—impersonal, accurate, just and _  codér- 
dinated. 
Women 
Wartime Experience With Women Metal 
Workers. Foundry, vol. 47, no. 317, Jan. 1919, 
6-7. Their efficiency has been demon- 


pp. 

strated in core shops, foundries and metal- 
working plants generally and in some respects 
they have been found superior to men. 


Women Workers and Labor ‘Turnover, Ida 
May Wilson. Indus. Management, vol. 57, no. 
1, Jan. 1919, pp. 67-68. Temperamental and 
psychological factors determining complacency 
and permanency of women employees. 

Women in I[udustry. Travelers Standard, 
vol. 6, no. 12, Dec. 1918, pp. 237-256, 9 figs. 
Present and future need for women; their 
limitations; selecting and training them; 
supervision and discipline: special aspects of 
safety problem; hours of labor; sanitation and 


general welfare; reference to American and 
European practices. 
Woman’s Place in Scientific Industry. Cas- 


sier’s Eng. Monthly, vol. 54, no. 5, Nov. 1918, 


pp. 263-264. Woman’s labor after demobiliza- 
tion. 

The Women in Our Industries. Jl. Elec., 
vol. 41, no. 11, Dee. 1, 1918, pp. 499-500. 


Record of situation in U. 8S. with special ref- 
erence to conditions in the West. 
Developing Latent Labor Forces, 
Otterson. Nat. Efficiency Quarterly, 
no. 3, Nov. 1918, pp. 168-178. 
laborers. 
, Let the Women Do the Work, D. C. 
den. 


John E. 
vol. 1, 
Women as 


TFessen- 
Metal Trades, vol. 9, no. 11, Nov. 1918, 
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‘‘Fractures of Gas CASE-HARDENED Samples, some of which were quenched once only 
and others of which were re-treated’”’ 


Our Specialties:— 


CASE HARDENING, HARDENING, ANNEALING, 
TEMPERING, “CARBONIA” OR 
GUN METAL COLORING 


We Treat:— 


ADDING MACHINE PARTS, MACHINE TOOL SPINDLES, 
GEARS, SCREW MACHINE PRODUCTS, STAMPINGS, 
WRIST PINS, BUSHINGS, CHAIN, ETC. 


IN ALL OUR HEAT TREATMENTS WE 
USE EQUIPMENTS MANUFACTURED BY 
THE AMERICAN GAS FURNACE COMPANY 


AMERICAN METAL TREATMENT CO. 
ELIZABETH, N. J. 
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pp. 435-438, 4 figs. 
western companies. 


LEGAL 


Experience of several 


Boiler Making 


Legal Decisions Affecting Boiler Makers, 
John Simpson. Boiler Maker, vol. 18, no. 12, 
Dec. 1918, pp. 339-340. Employer responsible 
for condition of tools; employers’ liability in 
America and England; employee's risk when 
precaution is disregarded; decision covering 
steam-pipe fitting ; liability under federal boiler 
inspection act. 


Change of Appliances 


Change of Appliances, Chesla C. Sherlock. 
Power, vol. 48, no. 25, Dec. 17, 1918, p. 887. 
Some legal decisions. 


Engineering License Laws 


Engineering License Laws. Can. Engr., vol. 
35, no. 25, Dec. 19, 1918, pp. 530 and 535. 
Report of committee appointed by Am. Assn. 
Engrs. to gather information concerning state 
engineering license laws, either proposed or in 
operation, and to draw up a standard license 
law. 


Labor Legislation 


Covdrdination of Legislative and Operative 
Functions in Labor Essential to Success, Harr 
Tipper. Automotive Indus., vol. 39, no. 2 
Dec. 5, 1918, pp. 958-959 and 986. Organiza- 
tion fundamentals and changes ; experiments in 


organization and their advantages. (Second 
series. ) 
Power Plants 
Some Recent Legal Decisions. Power, vol. 


48, no. 27, Dec. 31, 1918, pp. 970,971. Brief 
reports of some cases involving power plants. 


LIGHTING 
Chicago Factories 
Productive Intensities, Wm. A. Durgin. 


Trans. Illum. Eng. Soc., vol. 13, no. 8, Nov. 
20, 1918, pp. 417-424, and (discussion), pp. 
424-428, 6. figs. Illumination survey of 
Chicago factories having connected load of 100 
kw. or more. : 


Electrical Manufacturing Plants 


Improved Lighting of Electrical Manufac- 
turing Plants, F. H. Bernhard. Elec. Rev., 
vol. 73, no. 24, Dec. 14, 1918, pp: 917-922, 7 


figs. Last of series of twelve articles on elec- 
tric lighting in industries. 
Inspection 
Light, Electricity and the Shop, C. E 


Clewell. Am. Mach., vol. 49, no. 25, Dec. 19, 
1918, pp. 1117-1122, 11 figs. Description of 
educational plan for state factory inspectors 
in New Jersey and Pennsylvania and some re- 
sults accomplished ia these states. 


Machine Tools 


The Lighting of Machine Tools, Cassier’s 
Eng. Monthly, vol. 54, no. 5, Nov. 1918, pp. 
276-279, 4 figs. Schemes for lighting punching 
machine, bench vises, turret lathe and drilling 
machine. 


War Effects 


Lighting Units for Commercial, Office and 
Home Illumination. Elec. Rec., vol. ‘24, no. 6, 
Dec. 1918, pp. 45-53, 37 figs. Discussion of 
present practice with illustrations of the vari- 
ous types; emphasis laid on effect of war. 


Wartime Lighting Economies. Trans. Illum. 
Eng. Soc., vol. 13, no. 8, Nov. 20, 1918, pp. 
387-400 and (discussion) pp. 400-410. Rules 
limiting use of artificial light to minimum nec- 
essary numbers of hours per day, and promot- 
ing efficient use of artificial light during those 
hours. Prepared by Committee on War Service 
of Illum. Eng. Soc. 

See also MARINE 
(Illumination). 


PUBLIC REGULATION 
Federal Control of Labor 


Effect of Federal Control on Railway Labor, 
W. S. Carter. Ry. Age, vol. 65, no. 24, Dec. 
13, 1918, pp. 1061-1064. Outline of efforts 
to create improved relations between employer 
and employee. 


ENGINEERING, Yards 


Water-Power Development 
A Plan for Power Development, C. Edward 
Magnusson. Jl. Elec., vol. 41, no. 10, Nov. 15, 
1918, pp. 549-460, 1 fig. Scheme permitting 
Government aid without doing away with 
private enterprise and its application to State 
of Washington. 


RECONSTRUCTION 


Automobile Industry 
Some Probable Effects of the War on the 
Automobile Industry, A. A. Remington, Auto- 
mobile Engr., vol. 8, no. 120, Nov. 1918, pp. 


MECHANICAL ENGINEERING 


306-311, 2 figs. Presidential address before 
Instn. Automobile Engrs. 


British Export Trade 


Quantity or Quality, W. Slater, 
Eng. Monthly, vol. 54, no. 5, Nov. 191 
284-286. 


Canada . 


Reconstruction in Canada and the Social and 
Economic Forces Which Will Condition It, J. 
A. Stevenson. Survey, vol. 41, no. 14, Jan. 4, 
1919, pp. 441-446. Problem of repatriation 
of troops as being worked out by committee of 
cabinet. 

Canada Readjusting from War to Peace, 
Carroll E. Williams. frs. Rec., vol. 75, no. 1, 
Jan. 2, 1919, pp. 159-160. Plans of industrial 
and agricultural work for returning soldiers. 


Cassier’s 


i 8, Pp. 
Remarks on British export trade. 


Dumping 
The Truth About German Steel Dumping, 
E. T. Good. Cassier’s Eng. Monthly, vol. 54, 
no. 5, Nov. 1918, pp. 286-288. Warning 
against introduction into England of German 
products ; former German policy. 


Exports 
World Markets for American Manufacturers, 
Lynn W. Meekins. Sci. Am., vol. 120, no. 1, 
Jan. 4, 1919, p. 12. Factors limiting market 
in France; how Germany obtained East In- 
dian business; possibilities in Dutch TBast 

Indies. 


Cultivating Japanese Automotive Field (V), 
Tom O. Jones. Automotive Indus., vol. 39, no. 
25, Dec. 19, 1918, pp. 1059-1061. Opportuni- 
ties for American tire makers; suggestions to 
American manufacturers. 

Cultivating the Chinese Automotive Field, 
Tom O. Jones. Automotive Indus., vol. 39, 
no. 26, Dec. 26, 1918, pp. 1106-1107 and 1122, 
5 figs. Condition of Chinese roads as a factor 
in automotive development; types of cars for 
China. 


Latin-American Exports 
Entering the Export Markets of Latin 
America. IV The Yalue of Insurance, Percy 
F. Martin. Cassier’s Eng. Monthly, vol. 54, 
no. 5, Nov. 1918, pp. 280-283. Advisability 
of insuring shipments against loss or damage. 


Post-War Trade 


Obstacles to Post-War Trade, Richard 
Cooper. Soc. of Engrs. Jl. & Trans., vol. 9, 
no. 11, Nov. 1918, pp. 169-179 and (discus- 
sion) pp. 179-187. Sets forth problems of 
reorganization of industry to peace work. Pos- 
sible profit from a system of high wages in- 
dicated from author’s experience in engineer- 
ing and chemical industry. 


Readjustment Problems 


Readjustment Problems Confronting Amer- 
ica, Harry A. Wheeler. Gas Age, vol. 42, no. 


12, Dec. 16, 1918, pp. 511-514. Presidential 
address before Chamber of Commerce of 
United States, Atlantic City. Also in Am. 


Fertilizer, vol. 49, no. 12, Dec. 7, 1918, pp. 
38-39. 


Reconstruction Problems, M. F. Chase. Bul. 
Am. Inst. Min. Engrs., no. 145, Jan. 1919, 
pp. IX-XI. 
American reconstruction problems ; 
tion of contracts for war materials. 

Petroleum and Reconstruction Problems, 
Chester Naramore. Bul. Am. Inst. Min. 
Engrs., no. 145, Jan. 1919, pp. XIV-XVIII. 
Erroneousness of conception that petroleum 
demands will decrease after signing of peace. 
Present leading position of U. S. in industry 
and means to perpetuate it. 

Reconstruction of American Business, Ed- 
win L. Seabrook. Boiler Maker, vol. 18, no. 
12, Dec. 1918, pp. 338 and 352. Advisability 
of Government control during transitional 
period; adjustment of wages and prices; 
special legislation. 

Organizing the Nation for Peace, L. W. 
Alwyn-Schmidt. Indus. Management, vol. 57, 
ne 1, Jan. 1919, pp. 45-48. Survey of general 
plans of England, France and Germany for 
redistributing labor, repatriating army, invalid 
labor, reéstablishing artisans and industrial 
housing. Also points out difficulties to be 
faced by United States in meeting world-wide 
competition. 

See also MECHANICAL ENGINEERING, 
Motor-Car Engineering (Erports). 


SAFETY ENGINEERING 


California State Commission 


Accident Prevention, John R. Brownell. 
Proc. Pacific Ry. Club, vol. 2, no. 8, Nov. 1918, 
pp. 12-13. Work being done by commission 
which administers State Compensation Fund 
created by California legislature in Work- 
— Compensation Insurance and Safety 

ct. 

Causes of Industrial Accidents 


Factors Concerned in the Causation of In- 
dustrial Accidents. Automotive Indus., vol. 


cancella- 


Parallel between European and’ 





THe JouRNAL 
Am.Soc.M.E. 


39, no. 22, Nov. 28, 1918, pp. 916-918. Com- 
parison of report of Health of Munition 
Workers Committee of British Ministry of 
Munitions with U. 8S. Labor Bureau statistics. 


Reduction of Accident Hazard, R. L. Gould. 
Cassier’s Eng. Monthly, vol. 54, no. 5, Nov. 
1918, pp. 265-270, 1 fig. Discussion of ques- 
tions confronting safety engineer in his en- 
deavor to minimize risk of accident to limb 
and life in industrial plants and suggestions 
for promoting work. 


Cranes 


Safety First for Crane and Operator. Jl. 
Elec., vol. 41, no. 11, Dec. 1, 1918, pp. 524- 
525, 2 figs. Special protection panel for 
cranes having three polyphase motors. Panel 
rovides two inverse time-element overload re- 
ays for each motor. 


Diseases 


Diseases and Infections, Chesla C. 
Am. Mach., vol. 50, no, 
18-30. Some legal 


Dust Inhalation 


Effects of Dust Inhalation, J. S. Haldane. 
Queensland Government Min. Jl., vol. 19, no. 
222, Nov. 15, 1918, pp. 515-517. Analysis of 
dust and result of experiments on its reported 
destructive effects. Paper submitted to Chem. 
Metallurgical & Min, Soc. of South Africa 
and to Instn. Min. Engrs. 


Eye Protection 
Eye Protection in Iron Welding Operations, 


Sherlock. 
1, Jan. 2, 1919, pp. 
interpretations of liability. 


W. 8S. Andrews. Gen. Elec. Rev., vol. 21, no. 
12, Dec. 1918, pp. 961-966, 7 figs. Charts 
illustrating spectra of commercially available 


glasses and their combinations, for use in 
Selecting best protection against radiations of 
welding arc. 


Inflammable Materials 


The Dangers of Explosion With Inflammable 
Liquids and Vapors, W. Payman. Sci. Am. 
Supp., vol. 87, no. 2244, Jan. 4, 1919, p. 7. 
Criteria for judging yom of a given liquid 
to produce dangerous conditions; precautions 
necessary in handling inflammable liquids. 
From Jl. Soc. Chem. Indus. 


The Dangers of Explosion with Inflammable 
Liquids and Vapors, W. Payman. Jl. Soc. 
Chem, Indus., vol. 37, no. 21, Nov. 15, 1918, 
pp. 406R-408R. Limits of inflammability of 
commoner organic solvents as recorded by 
different observers. 


Lighting Defects 


The Relation Between Light Curtailment 
and Accidents, R. E. Simpson. Trans. Illum. 
Eng. Soc., vol. 13, no. 8, Nov. 20, 1918, pp. 
429-435 and (discussion) pp. 435-438. Con- 
siderations based on statistical figures and 
_present systems of factory illumination. 


Metal Industries 


Causes and Prevention of Accidents in the 
Metal Industries, L. W. Chaney and Hugh §. 
Hanna. Metal Trades, vol. 9, no. 12, Dec. 
1918, pp. 498-499, 3 figs. From Bul. 334 of 
U. 8S. Department of Labor. 


Quarries 


Accident Prevention in Quarry Operation, 
William H. Baker. Cement & Eng. News, vol. 
30, no. 12, Dec. 1918, pp. 27-28. Work of 
Committee on Safety and Welfare of Atlas 
Portland Cement Co. From address before 
Nat. Safety Council. 


Shop Safety Organization 


Shop Safety Organization. The Bulletin, 
N. Y. State Indus. Commission, vol. 4, no. 8, 
Dec. 1918, pp. 48-52 and 57. Plan worked out 
by Bureau of Statistics and Information of 
State Industrial Commission and discussed at 
session of Industrial Safety Cofigress. 


Steel Industry 
Hazards Reduced in Steel Industry. Iron 
Trade Rev., vol. 63, no, 24, Dec. 12, 1918, pp. 
1341-1345, 5 figs. Review of safety work of 
iron and steel industry in the last few years. 


From Bul. 234 of U. S. Bureau of Labor 
Statistics. 
See also MINING ENGINEERING, Mines 


and Mining (Fire Protection; Safety). 


SALVAGE 
Waste Reduction 
Conservation of Materials in Our Plants, 


Francis G. Hall. Am. Drop Forger, vol. 4, 
no. 11, Nov. 1918, pp. 440-441. Reducing 
} ma Md careful handling. (Second of 
eries. 


Salvaging Miscellaneous Wastes, W. Rock- 
wood Conover. Indus. Management, vol. 57, 
no. 1, Jan. 1919, pp; 12-16, figs. Methods 
for salvaging rubber, leather, fiber, rope, 
string, muslin rags, cloth trimmings, burlap 
sacks, old belting, asbestos sheeting, mica, in- 
sulation papers, wire, waste paper, boxes, 
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barrels, cans, containers, emery cloth, cotton 
waste, brooms, brushes, oil and fuel gas. 


See also MECHANICAL ENGINEERING, 
Foundries (Salvage Work). 


TRANSPORTATION 
Inland Waterways 


Handling Freight on Inland Waterways, H. 
McL. Harding. Int. Mar. Eng., vol. 23, no. 
12, Dec. 1918, pp. 667-670, 6 figs. Advantages 
of effective inland terminals; operating costs 
small; importance of mechanical methods. 


Motor-Truck Transport 


Cost and Charges of Motor Truck Service. 
Ry. Rev., vol. 63, no. 23, Dec. 7, 1918, pp. 
805-810, 9 figs. Some motor truck cost 
figures. 

Rural Motor Express, 8S. W. Fenn. Jl. Soc. 
Automotive Engrs., vol. 3, no. 6, Dec. 1918, 
pp. 383-384 and (discussion) pp. 384-388. 
Work accomplished in Iowa; moving crops by 
motor trucks in Idaho; organization of rural 
lines in Tennessee, Alabama and Georgia. 


VARIA 
City Manager 
Progress, Prospects and Pitfalls of the New 
Profession of City Manager, O. E. Carr. Can. 
Engr., vol. 35, no. 24, Dec. 12, 1918, pp. 513- 


514 and 519. Abstracted from paper before 
Fifth Annual City Mgrs. Convention. 








Industrial 


Technology 


Alcohol 


Industrial Alcohol. 
529, Nov. 
supply. 

Ammonium Nitrate 


Coke Makers Now Make Nitrate of Am- 
monia, Mark Meredith. Chem. Engr., vol. 20, 
no. 12; Nov. 1918, pp. 451-452. English re- 
search proves it is commercially possible to 
turn ammonia by-product of coke ovens into 
nitrate of ammonia. 


Clays 


The Nature of the Air Content of Pugged 
Clays, H. Spurrier. Jl. Am. Ceramic Soc., vol. 
1, no. 8, Aug. 1918, pp. 584-585, 1 fig. Ap- 
paratus to secure gas occluded in clay and 
result of analysis of gases collected from 
pugged-clay samples. 

Burning Clay Wares (XXXII), Ellis Love- 
joy. Clay-Worker., vol. 70, no. 6, Dec. 1918, 
pp. 496-498, 12 figs. Principle and arrange- 
ment of single outside stack kilns. 


Chemical Industry 


The Synthetic Organic Chemical Industry, 
Francis H. Carr. Jl. Soc. Chem. Indus., vol. 
37, no. 22, Nov. 30, 1918, pp. 425R-428R. 
Importance of chemistry to the life of a nation 
and achievements of British chemists during 
ears of war. From chairman’s address to 
Nottingham Section. 


Recent Progress and Future Development of 
Chemical Industries in France (Les progrés 
récentes et l’avenir des industries chimiques 
en France), Paul Razous. Génie Civil, vol. 73, 
nos. 19, 20 and 21, Nov. 9, 19 and 23, 1918, 
pp. 368-371, 390-393 and 407-410. Nov. 19: 
Potassium and sodium bichromates; mineral 
colors and varnishes; electrochemical indus- 
tries; oils, pastes; fermentation; sugars: 
Nov. 23: Tanning industry; resins distillation 
vs carbonization of wood; artificial col- 
oring. 


The Criteria in the Declaration of Chemical 
Independence in the United States, I. Newton 
Kugelmass. Science, vol. 48, no. 1251, Dec. 
20, 1918, pp. 608-612. Address at meeting of 
Alabama Section, Am. Chem. Soc. 


Coal Products 


Utilization of Lignite. Water & Gas Rev., 
vol. 29, no. 6, Dec. 1918, pp. 13-14. Charac- 
teristics of gas, ammonia, oils and tar obtained 
as by-products from lignite. 

Distillation Tar from Mond Gas Plant, A. 
Gatley Lyons. Chem. Eng. & Min. Rev., vol. 
10, no. 121, Oct. 5, 1918, pp. 19-20, 1 fig. 
Description of installation at Sulphide Cor- 
poration Works, New South Wales. Paper be- 
fore Aust. Inst. Min. Engrs. 


The Manufacture of Retort Coal-Gas in the 
Central States Using Low-Sulphur Coal from 


Times Eng. Supp., no. 
1918, p. 228. Possible sources of 


Illinois, Indiana and Western eg! W. A. 
Dunkley and W. W. Odell. State of IIL, Div. 
Geol. Survey, bul. 21, 24 pp., 3 figs. Present 


use of central district coals; problems in their 
use in coal-gas manufacture; results reported ; 
economical advantage of using them. 





MECHANICAL ENGINEERING 


Dust Precipitation 


Removing Foundry Dust by Electric Pre 
cipitation, H. . Egbert. Foundry, vol. 47, 
no. 317, Jan. 1919, pp. 43-45, 6 figs. Two sets 
of electrodes used in Cottrell process, dust 
being charged with static electricity and 
attracted to collecting electrodes. 

Cleaning Blast Furnace Gases by Electrical 
Precipitation, N. H. Gellert. Mfrs. Rec., vol. 

4, no. 24, Dec. 12, 1918, p. 58. Tests on 
furnace operating on spiegeleisen and having 
a rated capacity of 200 tons of. pig iron per 
day. 


Enamels 


Antimony Oxide as an Opacifier in Cast- 
Iron Enamels, J. B. Shaw. Jl. Am. Ceramic 
Soc., vol. 1, no. 7, July 1918, pp. 502-511 and 
(discussion) pp. 511-513. Results of experi- 
mental efforts to outline satisfactory working 
formule having antimony oxide as chief 
opacifying agent. 

Preparation and Application of Enamels for 
Cast Iron, Homer F. Staley. Jl. Am, Ceramic 
Soc., vol. 1, no. 8, Aug. 1928, pp. 534-555, 3 
figs. Details and arrangement of machinery 
in storing, weighing and mixing raw materials, 
melting enamel, drying, grinding and screen- 
ing ; — followed in enameling process ; 
enameling-room equipment. 


How High-Grade Enameling Is Done, EB. C 


Kreutzberg. Iron Trade Rev., vol. 63, no. 23, 
Dec. 5, 1918, pe. 1290-1291, 4 figs. Practice 
followed in a New York plant. 
Filtration 

Filtration in the Laboratory, Robt. T. 
Smith. Color Trade JL, vol. 4, no. 1, Jan. 
1919, pp. 21-24. Modern methods: natural 
suction and under hydraulic head. Sugges- 


tions in regard to selection of papers and 
adaptation of accessory apparatus. 


Glass 


The Effect of Certain Impurities in Gausing 
Milkiness in Optical Glass, C. N. Fenner and 
J. B. Ferguson. Jl. Am. Ceramic Soc., vol. 1, 
no. 7, July 1918, PP. 468-476. Reasons for 
opalescence with which certain pots of glass 
were affected at Bausch and Lomb plant and 
how it was overcome. 


Gypsum 


Some Factors Influencing the Time of Set 
of Calcined Gypsum, F. F. Householder. Jl. 
Am. Ceramic Soc., vol. 1, no. 8, Aug. 1918, 
pp. 578-583, 5 figs. Tests to determine effect of 
varying consistency of mixtures, time and rate 
of stirring and temperature of water used in 
mixing. 


Mantle Lamps 


Influence of B.t.u. on Gas Mantle Efficiency, 
R. S. McBride, W. A. Dunkley, E. C. Critten- 
den and A. H. Taylor. Gas Age, vol. 42, no. 
12, Dec. 16, 1918, pp. 519-521, 3 figs. Extract 
from technological paper 110 of U. 8S. Bureau 
of Standards upon tests made in 1916 and giv- 
ing data upon operation of mantle lamps. 


Photography 


Dyes in Photography, A. Seyewetz. Sci. 
Am. Supp., vol. 87, no. 2244, Jan. 4, 1919, p. 
6. Their use in orthochromatic work and for 
non-halation EE. Abstract of paper in 
Chemie et Industrie, published in the British 
Jl. of Photography. 


Pickling 


The Chemistry of Pickling Baths. Auto- 
motive Indus., vol. 39, no. 23, Dec, 5, 1918, 
pp. 960-961. Action of acid on metal below 
scale: effect of variations in strength of bath 
and in temperature; modifying action of bath 
by organic and inorganic materials. 

Niter Cake Substitute for Pickling Steel, E. 
E. Corbett. Blast Furnace, vol. 6, no. 12, 
Dec. 1918, pp. 497-501. Investigation con- 
ducted by U. S. Bureau of Mines chiefly for 
purpose of conserving sulphuric acid. 


Picric Acid 


The Manufacture of Picric Acid, Alexander 
Murray. Color Trade Jl., vol, 4, no. 1, Jan. 
1919, pp. 5-8, 2 figs. General features of 
nitrating pots; nitrating operation; descrip- 
tion of large installation; crystallization of 
picric acid. 


Silica Products 


Study of Silica Products, A. Bigot. Iron 
& Coal Trades Rev., vol. 47, no. 2645, Nov. 8, 
1918, pp. 521-522. Recommendations in re- 
ard to grinding rocks and burning products. 
qistract of paper before Refractories Section 
of Ceramic Soc. of Swansea. 


Sugar Industry 


On the Manufacture of Polariscopes in the 
United States, C. A. Browne. Louisiana 
Planter, vol, 62, no. 1, Jan. 4, 1919, pp. 12-14. 
Reasons for and against proposed change in 
manufacture of saccharimeters and getting 
away from German sugar scale and starting 
anew upon international scale proposed by 
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Sidersky and Pellet. Opinions from 14 lead- 
ing American chemists quoted. 


Ultra-Violet Light 


Ultra Violet Light (XIX), Carleton Ellis 
and A. A. Wells. Chem. Engr., vol. 26, no. 
12, Nov. 1918, pp. 463-464 and 473. Its ap- 
plication in chemical arts. 


Vegetable Drying 


The Desiccation of Vegetable Substances at 
Different Temperatures (Sur la dessiccation 
des substances végétables effectuée A differ- 
entes temperatures), G. Andre. Bulletin de 
la Société Chimique de France, vol. 23, no. 10, 
Oct. 1918, pp. 430-437. Results of expert- 
ments at temperatures above 100 deg. cent. 
in which the substances were subjected to dry 
air deprived of COs. 


Yttrium 
The Preparation and Properties of Yttrium 


Mixed Metal, J. F. G. Hicks. Jl. Am. Chem. 
Soc., vol. 40, no. 11, Nov. 1918, pp. 1619- 
1626, 1 fig. Preparation in wder form by 


decomposing anhydrous chlorides with sodium 
in vacuo and by electrolysis of these chlorides 
in fused condition; study of solution of yttri- 
um earth metals in fused cryolite and of loss 
of yttrium chloride by volatilization. 


Water Gas 


Water-Gas Manufacture with Central Dis- 
trict Bituminous Coals as Generator Fuel, W. 
W. Odell and W. A. Dunkley. State of IIl., 
Div. Geol. Survey, bul. 22, 24 pp. 3 figs. Data 
gathered by writers during inspection of 20 
water-gas plants in Illinois and surrounding 
states, in which bituminous coal from central 
mining district of Illinois, Indiana and west- 
ern Kentucky is being used as generator fuel. 


Wood Waste 


Some Uses of Wood Waste, 
dorf. Wis. Engr., vol. 23, no. 2, Nov. 1908, 
pp. 33-39, 2 figs. Methods for converting 
waste material into products valuable for use 
in industries, 


Armin Elmeu- 


See also ELECTRICAL ENGINEERING, 
Power Applications (Electrochemical Proc- 
esses). 


a on 


Engineering 


ELECTRIC RAILWAYS 
Argentina 


Electric Traction on the Central Argentine 
Railway. Ry. Gaz., vol. 29, no. 20, Nov. 15, 
1918, pp. 518-524, 8 figs. Rolling stock. (Con- 
tinuation of serial.) 


Regenerative Braking 


Braking System Permitting Recovery of En- 
ergy in Vehicles Operated by Single-Phase 
Commutator Motors (Systéme de freinage avec 
récupération d’énergie pour véhicles actionnés 
par moteurs monophasés A collecteur), 
Eschenburg. Génie Civil, vol. 75, no. 18, Nov. 
2, 1918, pp. 347-350, 5 figs. Theoretical aspect 
of question as suggested from new develop- 
ments permitting recovery of braking energy 
at all speeds and with any charge. 


Rolling Stock 


The New Rolling Material of the Dutch 
Electric Railways Co. (Het nieuwe rollend 
materiee] der E. 8. M.), H. F. Adams. De In- 
genieur, year 33, no. 46, Nov. 16, 1918, pp. 
893-904, 13 figs. Description of new electric 


Behn- 


cars. 
ELECTRIFICATION 
California 1 
Railway 


Electrification Recommended. Jl. 
Elec., vol. 41, no. 10, Nov. 15, 1918, pp. 465- 
466. Report of investigations made prelim- 
inary to recommending electrification of moun- 
tain divisions of Cal. railroads to Director 
General of Railroads. 


Montreal Tunnel 


Electrification of the Montreal Tunnel Zone, 
William G. Gordon. Proc. Am. Inst. Elec. 
Engrs., vol. 37, no. 12, Dec. 1918, pp. 1285- 
1296, 7 figs. Method of constructing tunnel 
3.1 miles long; details of equipment of sub- 
station and dimensions of locomotives and 
motor cars; features of catenary system due 
to local conditions and pecvaltns a 
low temperatures. Also Elec. News, vol. 27, 
no, 23, Dec. 1, 1918, pp. 29-30. 


LABOR 


Women 


Women in the Service of the Railways, Paul- 
ine Goldmark. Ry. Age, vol. 65, no. 23, Dec. 
6, 1918, pp. 1016-1018. Address before Labor 
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Reconstruction Conference, Academy of Politi- 
cal Science, New York, Dec. 6, 1918. 


LOCOMOTIVES 


Boilers . 
Report of Inspection of Locomotive Boilers. 
Ry. er.. vol, 63, no. 26, Dec. 28, 1918, pp. 
907-909, 1 fig. Department of Locomotive In- 
spection shows favorable results notwithstand- 
ing handicap of war. 


Design 
Modern Locomotive Engine Design and Con- 
struction (XLIII). Ry. Engr., vol. 39, no. 
467, Dec. 1918, pp. 222-227, 4 figs. Different 
types of superheaters for any desired working 
pressure; design calculations and formule. 


Feedwater Heating : 
Locomotive Feed Water Heating, H. 8S. Vin- 
cent. Ry. Mech. Engr., vol. 92, no. 12, Dec. 
1918, pp. 645-649, 8 figs. Discussion of ex- 
haust-steam and waste-gas methods of pre- 
heating for locomotive boilers. 


Fireboxes 
Radiant Heat and Firebox Design, J. T. 
Anthony. Ry. Mech. Engr., vol. 92, no. 12, 
Dec. 1918, pp. 658-660, 3 figs. Combustion 
chambers increase furnace efficiency and radi- 
ation; long tubes are of little value. From 
paper before Central Railway Club, May, 1918. 


Individual Types 
4-6-0 Passenger Engine and Double Bogie 
Tender : Lennon and South-Western Railway. 
Ry. Engr., vol. 39, no. 467, Dec. 1918, pp. 228- 
239 and insert, 3 figs. Working drawings of 
engine and tender built at Eastleigh. Supple 
ment to illustrations and particulars given in 
Oct. issue, pp. 184-186. ee 
2-10-2 Type Locomotive for the Rock Islanc 
Lines. Ry, Age, vol. 65, no, 23, Dec. 6, 1918, 
pp. 992-994, 5 figs. Description with draw- 
ings and principal data. as 
A. T. & S. F. 4-8-2 Type Locomotives. y. 
Mech. Engr., vol. 92, no. 12, Dec. 1918, pp. 
649-652, figs. Drawings, description and 
principal data. 


Standard Locomotives 


Standard 4-8-2 and Light 2-10-2 Locomo- 
tives. Ry. Age, vol. 65, no. 24, Dec. 13, 1918, 
pp. 1067-1073, 12 figs. Drawings, descriptions 
and principal data. 


Stokers 


Mechanical Stoking of Locomotives, W._ 8. 
Bartholomew. Southern & Southwestern Ry. 
Club, vol. 14, no. 11, Sept. 1918, pp. 10-70 
and (discussion) pp. 71-76, 62 figs. General 
arrangement of various types of stokers and 
their application to large freight and passen- 


ger locomotives; development of duplex 
stoker; result obtained in different types of 
locomotives. 
Superheaters 
Locomotive Superheater Maintenance. Ry. 
Mech, Eng., vol, 92, no. 11, Nov. 1918, pp. 


621-623, 5 figs. From Bulletin No. 4, Loco- 
motive Superheater Company. " 

Superheater Locomotive Performance. A 
ne Eng., vol. 92, no. 12, Dec. 1918, pp. 
652-655, 1 fig. From committee report pre- 
sented at 1918 convention of Traveling Engrs’. 
Assn, 


Three-Cylinder Locomotives 


Three-Cylinder Locomotives, H. Holcroft. 
Ry. Mowe, vel. 110, no. 2862, Nov. 9, 1918, pp. 
331-332. Outline of British practice and study 
of problems involved in operating three valves 
by means of two gears. Paper before Instn. 
Locomotive Engrs. 


Tires 


Falling Weight Test on Railway Tyres, J. 
H. G. Monypenny. Engineering, vol. 106, no. 
2759, Nov. 15, 1918, PP. 545-547, 8 figs. Gen- 
eral discussion of this method of testing; 
suggestions in regard to changes in method. 


NEW CONSTRUCTION 


Hetch-Hetchy Project 


San Francisco’s Venture in Railroad Con- 
struction, A. J. Cleary. i Age, vol. 65, no. 
Dec. 13, 1918, pp. 1047-1050, 8 figs. Ac- 
count of completion of 68-mile line as facility 
for Hetch-Hetchy project. 


OPERATION AND MANAGEMENT 
British 
British Railways Under War Conditions. 
Engineer, vol. 126, no. 3281, Nov. 15, 1918, 
pp. 410-412. Early events after outbreak of 
hostilities. (Ninth article.) 
British Railway Engineering and Operation 


—Some Immediate Problems to Be Faced, 
John A. F. Aspinall. Ry. News, vol. 110, no. 


MECHANICAL ENGINEERING 


2862, Nov. 9, 1918, pp. 326-330. Presidential 
address before Instn. Civil Engrs. 


Foreman 


Mission of Railway General Foreman, Rob- 
ert Quayle. Ry. Jl., vol. 25, no. 1, Jan. 1919, 
pp. 28-29. Possible ways in which foremen 
can approach their men and develop in them 
loyalty to organization. 


Full Conservation 


Codperation in Fuel Conservation, D. R. 
MacBrain. ficial Proc. N. Y. R. R. Club, 
vol. 29, no. 1, Dec. 1918, pp. 5447-5452. Neces- 
sity to secure interest in fuel conservation of 
every one in a railroad operating organiza- 
tion; influence of general condition of loco- 
motive on fuel economy; time and experience 
required by an engineer to become master of 
locomotive engineering; education of firemen. 


The Responsibility of General Officers for 
Fuel Economy, R. J. Pearson. Official Proc. 
N. Y. R. R. Club, vol. 29, no. 1, Dec. 1918, pp. 
5445-5447. Importance of establishing system 
of supervision which will enable officers to 
ascertain consumption of fuel. 


Address of Mr. Eugene McAuliffe. Official 
Proc. N. Y. R. R. Club, vol. 29, no. 1, Dee. 
1918, pp. 5437-5445. Railway fuel, and rail- 
way fuel conservation. Working details of 
Fuel Conservation Section. 


Reclamation 


Reclamation on Chicago, Milwaukee & St. 
Paul. Ry. Rev., vol. 63, no. 26, Dec. 28, 1918, 
pp. 903-905. Adapted from report of special 
committee (H. S. Sackett, chairman) investi- 
gating status of reclamation with view to 
formation of future policy. 


Tonnage Rating 


Train Resistance and Tonnage Rating. Ry. 
Jl., vol. 25, no. 1, Jan. 1919, pp. 29-31. Re- 
ports received by Committee of Master Me- 
chanics’ Convention from 25 roads, dealing 
with experience, tests conducted, regulations 
adopted and methods of supervision. 


PERMANENT WAY AND BUILDINGS 


Ballasting 


Modern Track Needs Good Ballast, R. C. 
Cram. BElec. Ry. Jl., vol. 52, no. 25, Dec. 21, 
1918, pp. 1080-1085, 14 figs. Why _ well-bal- 
lasted track is economical to maintain; types 
of construction; properties and materials nec- 
essary for ideal ballast; ballast and ballasting 
from standpoint of best engineering practice. 


Concrete-Base Track 


Concrete Base Track Gives Good Results on 
Northern Pacific Railway. Eng. News-Ree., 
vol. 81, no. 24, Dec. 12, 1918, pp. 1071-1074, 
13 figs. New type of construction four years 
in actual service; concrete slabs built on 
gravel roadbed have wood supports for rails; 
no ballast used; maintenance work not con- 
tinuous but intermittent. 


Grade Crossings 


The Proper Engineering Treatment of Nec- 
essary Railroad Grade Crossings, Rodman 
Wiley. Good Roads, vol. 16, no. 26, Dec. 21, 
1918, pp. 241-243. Claims no ——— ad- 
vice has dictated present policy of establish- 
ing crossings in railroads. Paper before Am. 
Assn. of State Highway Officials, Chicago. 


Stresses in Track 


Stresses in Permanent Way. Ry. Engr., 
vol. 39, nos. 464, 465 and 466, Sept., Oct. and 
Nov. 1918, pp. 179-181, 191-194 and 211-213, 
13 figs. Report of joint committee of Am. 


Soc. Civil Engrs. and Am. Ry. Eng., Assn., 
appointed to investigate stresses in railway 
track. 

Ties 


A New Concrete Railroad Tie. Mun. & 
County Eng., vol. 55, no. 6, Dec. 1918, pp. 
212-213, 3 figs. Details of tie satisfactorily 
used for several years on municipal railroad 
of San Francisco, Cal. 


Service Tests of Cross-Tie, P. R. Hicks. 
Bul. Am. Ry. BEng. Assn., vol. 20, no. 210, 
Oct. 1918, pp. 21-71. Tables comprising 350 
service test records on 28 different species of 
ties, including 30 completed records submitted 
by 22 railroads. 

Resilient Chairs and Reinforced Concrete 
Ties for Railway Track. Contract Rec., vol. 
32, no. 47, Nov. 20, 1918, pp. 921-922, 2 figs. 
Details of sleeper said to have given satisfac- 
tory service on East Indian Ry. 


Track Improvement 


Making the Old Track Last a Little Longer, 
P. Ney Wilson. Elec. ay: Jl., vol. 52, no. 24, 
Dec. 14, 1918, pp. 1053-1054, 5 figs. What 
Connecticut Co. did to extend life of stretch 
of track in New Haven, with particular refer- 
ence to are welding. 

See also CIVIL ENGINEERING, Bridges 
(Railway Bridges). 


THE JOURNAL 
Am.Soc.M.E., 


RAILS 
Transverse Fissures 


Transverse Fissures Cause Rail Failures, 
ay, Age, vol. 65, no. 23, Dec. 6, 1918, pp. 1007- 
1009. Suggests that rails are being stressed 
beyond service limit. (From report by W. P. 
Borland, chief of Bureau of Safety of Inter- 
state Commerce Commission of an investiga- 


tion made by James E. Howard, engineer- 
physicist of Commission.) Also Ry. Rev., vol. 
63, no. 24, Dec. 14, 1918, pp. 843-847, 11 figs. 


Reheating as Cure for Rail Fissure, G. F. 
Comstock. Iron Trade Rev., vol. 63, no. 26, 
Dec. 26, 1918, pp. 1457-1462, 17 figs. Metal- 
lo raphic investigations of transverse fissures, 
using a special etching reagent; results appar- 
ently support theory that transverse failures 
are due to defect in steel and that reheating 
of blooms will diffuse bands of phosphorus. 
From paper to be presented at Feb. meeting 
of Am. Inst. Min. Engrs. 


ROLLING STOCK 
Cleaning 


Rotary Brushes for Cleaning Cars, C. H. 
Shaffer. Ry. Jl., vol. 25, no. 1, Jan. 1919, pp. 
26-27, 2 figs. Brush operated at about 900 
r.p.m. through special flexible shaft used in 
conjunction with air drill. 


Refrigerator Car, Standard 


Government Standard Refrigerator Car. 
Ry. Rev., vol. 63, no. 25, Dee. 21, 1918, pp. 
865-868, 5 figs. Data and further description 
of Government’s new design. Detail drawings. 
Also Ry. Mech. Eng., vol. 92, no. 12, Dec. 
1918, pp. 663-668, 6 figs. and Ry. Age, vol. 65, 
no. 25, Dee. 20, 1918, pp. 1115-1117. 


Welded Freight Car 


Electrically Welded Gondola Car. Ry. Rev., 
vol. 63, no. 24, Dec. 14, 1918, pp. 833-835, 5 
figs. ar constructed for C., B. & Q. R. R 


pioneer attempt at fabricating steel freight- 
car structure by process of electric welding. 
Also Gen. Elec. Rev., vol. 21, no. 12, Dee. 
1918, pp. 913-915, 8 figs. 


SAFETY AND SIGNALING SYSTEMS 


Accident Prevention 


The Conservation of Man-Power, H. A. 
Adams. Proc. Pacific Ry. Club, vol. 2, no. 8, 
Nov. 1918, pp. 7-11. Brief record of work 
done by Government, Congress and private 
agencies to prevent accidents in railroad op- 
eration, including present endeavors of U. S§. 
Railroad Administration. 


SHOPS 


A. E. F. Repair Shops . 


Railroad Repair Shops in France Equipped 
and Operated by American Forces, Robert K. 
Tomlin, Jr. Eng. News-Rec., vol. 81, no. 26, 
Dec. 26, 1918, pp. 1178-1182, 6 figs. Features 
of shops; individual electric drive for all ma- 
chine tools. 


Roundhouse Design 


Locomotive Round-House at San Bernardo, 
Chile (La_maestranza de San _ Bernardo, 
Chile), C. V. Cruchaga. Boletin de la Socie- 
dad de Fomento Fabril, year 35, no. 9, Sept. 
1918, Pp. 609-614. Details of American de- 
sign built of concrete and is said to be largest 
of its kind in the world. 


Roundhouse Methods 


Mileage of Engines—Its Relation to Cost of 
Shop and Running aapeten, George H. Logan. 
Ry. Jl., vol. 25, no. 1, Jan. 1919, pp. 24-20. 
Remarks on shop practice based on experiences 
in roundhouses. 


Accuracy in Locomotive Repairs, M. H. Wil- 
liams. Ry. Mech. Eng. vol. 92, no. 12, Dec. 
1918, pr 673-677, 8 es. Methads of making 
and of fitting new an repair parts for loco- 
motives with gages and micrometers. 


Tools, Brass-Working 


Brass-Working Tools in a Railroad Shop, 
Frank A. Stanley. Am. Mach., vol. 49, no. 
23, Dec. 12, 1918, pp. 1081-1084, 8 figs. De- 
scribes tools for making blow-off valves and 
their fittings, 


Welding 


Are Welding in Railroad Shops, B. C. Tracy. 
Gen. Elec. Rev., vol. 21, no. 12, Dec. 1918, pp. 
887-808, 20 figs. Based on its success in 
locomotive repair work, writer believes are 
welding must be given serious consideration 
by railroads, not only from an economic view- 
point, but also to increase transportation 
facilities. 


TERMINALS 
South Boston 


New Haven Improvements at South Boston 
Terminal. Ry. Age, vol. 65, no. 26, Dec. 27, 
1918, pp. 1149-1152, 7 figs. Involve con- 
struction of two additional tracks and de- 
preasing old line. All done under heavy 
raffic, 
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Northern Mill Crane 


NORITIERN CRANES 














Northern Type E Crane 


Northern Cranes are not designed from the standpoint of 
low first cost. The ultimate cost has been kept in view 
and an effort has been made to make Northern Cranes 
conform to a low long-time cost. In other words, a good 
investment. Modern features throughout. Enclosed 
dust-proof internal-lubrication designs predominate. Let 
us tell you more about these cranes. Also our Electric 
Hoists. Write us. 


NORTHERN ENGINEERING WORKS 
ELECTRIC TRAVELING CRANES 


ELECTRIC AND HAND CRANES OF ALL TYPES 
HOISTS AND MACHINERY 


DETROIT,U.S.A. 
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Munitions and 
Military Engineering 


Ambulance Trains 


Ambulance Train of the American Army 
(Train-ambulance_ de _ l'armée américaine). 
Génie Civil, vol. 73, no. 18, Nov. 2, 1918, pp. 
341-343, 15 figs. Disposition and arrange- 
ment of coaches (built in England) for trans- 
portation of wounded soldiers. 


Automobile Transport 


Organization of the French Army Automo- 
bile Service, W. F. Bradley. Automotive In- 
dus., vol. 39, no. 26, Dec. 26, 1918, pp. 1093- 
1095. How repairs were handled. Equip- 
ment included 90,000 trucks and 150,000 men. 

Military Transport Chassis. Part IX. Au- 
tomobile Engr., vol. 8, no. 121, Dec. 1918, pp. 
346-349, 4 figs. Their performance under war 
conditions. Details of Pierce-Arrow 5-ton 
model R, 8 truck. 


Camp Holabird—Largest Truck Overhaul 
Depot. Automotive Indus., vol. 39, no. 25, 
Dec. 19, 1918, pp. 1053-1055, 8 figs. Data on 
plant with capacity for assembling 30 trucks 
a day and crating 22 an hour for shipment. 


Construction Work 


How Construction Met the Issue, R. C. 
Marshall. Am. Contractor, vol. 39, no. 51, 
Dec. 21, 1918, pp. 22-25. Accomplishments of 
construction Division of War Department. 
Functions, organizations and procedure ; “ cost- 
plus and sliding scale fee contract.” Address 
at meeting of Gen. Contractors’ Assn. 


Gun Erosion 


Experts Discuss Big Gun Erosion, Hudson 
Maxim. Iron Trade Rev., vol. 63, no. 26, Dec. 
26, 1918, pp. 1463-1464. Analysis of causes 
producing erosion and study of possibilities to 
overcome them, together with recommenda- 
tions in_ regard to material and method of 
lining. Discussion of Henry M. Howe’s paper 
before Am. Inst. Min. Engrs. 


Hand Grenades 


Making the American Hand Grenade, Ed- 
ward K. Hammond, Machy., vol. 25, no. 5, 
Jan. 1919, pp. 448-453, 15 figs. First of two 
articles on methods of machining and loading 
bodies and assembling bouchons. 


H. E. Shells 


Manufacture of High Explosive Shells and 
Detonators, from the Metallurgist’s View 
Point, C. B. Swander. Proc. Steel Treating 
Research Soc., vol. 1, no. 11, pp. 9-14, 5 figs. 
Outline of forging operations on an 8-in. 
American carbon-steel high-explosive shell; 
machining; nosing operation; heat treating; 
copper banding; placing detonator; British, 
French and Russian detonators. 


Howitzers 


How the 155-Mm. Howitzer Is Made, J. V. 
Hunter. Am. Mach., vol. 49, no. 25, Dec. 19, 
1918, pp. 1123-1129, 28 figs. Third article. 


Illuminating Shells 


Rockets and Illuminating Shells as Used in 
the Present War, A. Bergman. Illum. Engr., 
vol. 11, no. 8, Aug. 1918, pp. 189-191. Com- 
position and data on candlepower developed. 
From paper before Illum. Eng. Soc. 


Military Roads 


Some Phases of Military Road Work, Gor- 
don F. Daggett. Wis. Engr., vol. 23, no. 3, 
Dec. 1918, pp. 79-88. Trend of construction 
during last two years. Difficulties encount- 
ered, organizations required and materials 
available in work undertaken at the front. 
Requirements of wearing surface for military 
purposes. 


Railway Artillery 


Railway Artillery, James B. Dillard. Jil. 
Am. Soc. Mech. Engrs., vol. 41, no. 1, Jan. 
1919, pp. 44-49, 5 figs. Development of models: 
types of cannon used; problems of design; 
barbette mortar carriages; foreign types; 
American types; anxiliary cars; tactical uses; 
value and economy of seacoast defence. 

Long-Range Heavy Navy Guns with Ral.- 
way Mount, D. C. Buell. Jl. Am. Soc. Mech. 
Engrs., vol. 41, no. 1, Jan. 1919, pp. 25-27, 5 
figs. Work done in completing mobile battery 
of naval 14-in. 50-caliber guns originally built 
for use in battle cruisers. 


The War Department Railway Artillery. 
Ry. Age, vol, 65, no. 25, Dec. 20, 1918, pp. 
1115-1114, 5 figs. Brief description of 8-in., 
12-in. and 14-in. railway mounts. 


Semi-Steel Shells 


How Semisteel Shell Are Machined. Iron 
Trade Rev., vol. 63, no. 22, Nov. 28, 1918, pp. 
1236-1237, 17 figs. From circular of Ordnance 
Department recommending standard practice 
for manufacture of this class of projectile. 


MECHANICAL ENGINEERING 


Tanks 


The Mark VIII Land Cruiser, J. Edward 
Schipper. Automotive Indus., vol. 40, no. 1, 
Jan. 2, 1919, pp. 6-9, 11 figs. Technical de- 
scription of large-sized battle tank developed 
during latter a0 of war; equipped with an 
adaptation of Liberty aircraft engine and 
weighs 40 tons. Also Motor Age, vol. 35, 
no. 1, Jan. 2, 1919, pp. 18-21, 9 figs. Mechan 
ical features of huge model that carries 11 
men. 


Tools for Shell Manufacture 


Special Tools and Appliances for Shell Man- 
ufacture, George A. Neubauer and Erik Oberg. 
Machy., vol. 25, no. 5, Jan. 1919, pp. 416-421, 
7 figs. Describes number of devices used by 
Buffalo Pitts Co. in making 4.7 high-explosive 
shells. (First article.) 

Tools for Boring a Closed-Bottom Shell, M. 
H. Potter. Machy., vol. 25, no. 5, Jan. 1919, 
pp. 427-428, 6 figs. Types of blades used in 

ring heads and methods of grinding and 
setting blades. : 

See also MECHANICAL ENGINEERING, 
Foundries (War Demands); Forging (Gun 
Forgings). 








General 
Science 


CHEMISTRY 
Analysis 


Quantitative Analysis of Metals by Electro- 
lytic Deposit Without Using External Source 
of Electrical Energy (Sur un _ procédé de 
dosage des métaux par dépdt électrolytique 
sans emploi d’une énergie électrique étrangére), 
Maurice Francois. Comptes rendus' des 
séances de l’Académie des Sciences, vol. 167, 
no. 20, Nov. 11, 1918, pp. 725-727. From a 
conductor resting on borders of platinum 
crucible containing sulphuric acid or similar 
reagent and salt to be analyzed a zine -or 
aluminum hook is suspended. Electrolytic ac- 
tion deposits metal in salt at bottom of 
crucible. 

Method of Chromic Oxide Determination, W. 
Cc. Kiddell and Esther Kitredge. Chem. 
Engr., vol. 26, no. 12, Nov. 1918, pp. 457-458. 
Government chemists claim new method per- 
mits rapid or.) of ore samples submitted 
for analysis. (To be concluded.) 


The Quantitative Analysis of Small Quan- 
tities of Gases, H. M. Ryder. Jl. Am. Chem. 
Soc.,' vol. 40, no. 11, Nov. 1918, pp. 1656- 
1662, 3 figs. Description of apparatus for 
analyzing water vapor, 2, , O, H, N and 
methane; its manipulation; results of tests 
made to determine its accuracy. 


Catalytic Exothermic Gas Reactions 


Starting and Stability Phenomena of Am- 
monia Oxidation and Similar Reactions, F. G. 
Liljenroth. Gen. Elec. Rev., vol. 21, no. 11, 
Nov. 1918, pp. 807-815, 7 figs. Explains 
fundamental characteristics of catalytic ex- 
othermic gas reactions. 


Methane 


Methane, William Matisoff and Gustav 
Egloff. Jl. Phys. Chem., vol. 22, no. 8, Nov. 
1918, pp. 529-575. Formulation of results of 
research up to date and their classification 
along physical (constants, specific properties, 
gas properties, industrial application) and 
chemical (combustion, explosion, solubility, 
occlusion, industrial reactions) characteris- 
tics; notes on possibilities of research on 
methane both theoretical and practical. 


Occluded Gases in Glass 


Gases and Vapors from Glass, R. G. Sher- 
wood. Phys. Rev., vol. 12, no. 6, Dec. 1918, 
pp. 448-458, 8 figs. Author finds that under 
the influence of heat there are two distinct 
kinds of gaseous evolution products, namely, 
one associated with absorption—readily remov- 
able »t 200 deg. cent., and other resulting from 
formation of new chemical equilibria. Also 
Ji. Am. Chem. Soc., vol. 40, no. 11, Nov. 1918, 
pp. 1645-1653, 9 figs. 


Rare Earths 


Observances on the Rare Earths (VIII). 
The Separation of Yttrium from Erbium; the 
Ratio Ere Og: 2 Er Cls, Edward Wichers, 
B. S. Hopkins and C. W. Balke. Jl. Am. 
Chem. Soc., vol. 40, no. 11, Nov. 1918, pp. 
1615-1619. Comparison between cobalticy- 
anide and _ nitrite precipitation methods; 
preparation of erbium material by nitrate 
fusion method; determination of ratio of 
erbium oxide to erbium ehloride in seven 
analyses. 


Structure of Matter 


The Atomic Structure of Carborundum De- 
termined by X-Rays, C. L. Burdick and E. A. 


Tue JOURNAL 
Am.Soc.M.E. 


Owen. Jl. Am. Chem. Soc., vol. 40, no. 12, 
Dec. 1918, pp. 1749-1759, 4 figs? ‘Measure- 
ments of angles of reflection of palladium 
X-rays from principal planes of crystal of 
carborundum and interpretation of measure- 
ments of intensities of reflection of different 
orders. Writers conclude elementary tetrahe- 
dron of carborundum differs from that of 
diamond only in a slight shortening of ver- 
tical axis and slight difference in displace- 
— of carbon atoms from centers of tetra- 
edron. 


MATHEMATICS 


Elliptic Functions 


On the Coefficients in the Expansions of 
Certain Modular Functions, G. H. Hardy and 
S. Ramanujan. Proc. Roy. Soc., vol. 95, no. 
A667, Nov. 7, 1918, pp. 144-155, 2 o-. Three 
theorems relating to properties of elliptic func- 
tions } powers of variable Q=e", where 
R=qifr. 


Equations 


On the Characteristics of Partial Derivative 
Equations of Second Order (Sur les caractér- 
istiques des équations aux dérivées particlles 
du second ordre), E. Gau. Comptes rendus 
des séances de l’Académie des Sciences, vol. 
167, no. 19, Nov. 4, 1918, pp. 675-678.  In- 
variant for characteristics of system by two 
quadratures. 

~ of Coérdinates, G. H. Light. G. H. 
Light. Univ. of Colo. Jl. Eng., vol. 15, no. 1, 
Oct. 1918, pp. 23-27, 4 figs. Intrinsic equa- 
tion of catenary and cycloid in system de- 
fined by length of are and radius of curvature. 


Heaviside Development Theory 


Generalization of Heaviside Development 
Theorem (Généralisation du théor®éme du 
développement de Heaviside), Abraham Press. 
Revue Générale de l’Electricité, vol. 4, no. 19, 
Nov. 9, 1918, pp. 691-693. States that Car- 
son (Phys. Rev., Sept. 1917, pp. 217-225) does 
not quite generalize theorem in question be- 
cause the — forces he considers have the 
exponential form; writer accordingly takes up 
ease of any forced vibration by discussing 
general differential equation with constant 
coefficients. 


Rectification of Arc 


Notes on a Geometrical Construction for 
Rectifying Any Arc of a Circle, F. A. Linde- 
mann. Lond., Edinburgh & Dublin Phil. Mag., 
vol. 36, no. 216, Dec. 1918, Pp. 472-474, 1 
fig. Process involving successive bisections 
and based on rapidly converging trigonometric 
series. 


Single-Sided Surfaces 


A Surface Having Only a Single Side, Carl 
Hering. Jl. Franklin Inst., vol. 186, no. 5, 
Nov. 1918, pp. 627-630, 4 figs. Further varia- 
tions and minor corrections in study of sur- 
face generated by line moving along circle, 
always remaining in planes passing through 
axis of circle and simultaneously revolving 
around circle as axis at half angular rate of 


its movement along circle. Addendum to. 


article in Aug. issue. 


PHYSICS 


Calorimeters 


Calorimetric Lag, Walter P. White. Jl. Am. 
Chem. Soc., vol. 40, no. 12, Dec. 1918, pp. 
1858-1872. Mathematical treatment of elim- 
ination of three lag effects of bodies external 
to calorimeters: (1) change in heat capacity 
of calorimeter, (2) thermal leakage, (3) loss 
dependent on jacket temperature. 


The Conditions of Calorimetrie Precision, 
Walter P. White. Jl. Am. Chem. Soc., vol. 40, 
no. 12, Dec. 1918, pp. 1872-1886. Oxpressing 
leakage effect as a function of time, thermal 
head for experimental period and _ leakage 
modulus of calorimeter, the effects of diminish- 
ing each of these on the values of other two 
are analyzed and rules for calorimetric pre- 
cision are derived. 


Crystals 


Experimental Study on the Growth of Crys- 
tals (Etude expérimentale sur le développe- 
ment des cristaux), René Marcelin. Annales 
de Physique, vol. 10. Sept.-Oct. 1918, pp. 185- 
188. Report of observations on paratoluidine. 
It appeared that these crystals grew not in 
depth but in surface by successive alluvions. 


Formation and Optical Study of Sodium 
Chromate Crystals Having Four Water Mole- 
cules (Mode d'obtention et étude optique des 
cristaux de chromate de soude & 4 molécules 
d'eau), Lucien Delhaye. Bulletin de la 
Société Francaise de Minéralogie, vol. 41, nos. 
4-5-6, Apr.-June 1918, pp. 80-93, 4 figs. Ex- 
perimental research: Variation of three prin- 
cipal indices in terms of wave length; varia- 
tion of apparent and true angles in turns of 
wave length; variation of position of bisectors 
in crystal in terms of wave length. 


Crystalloluminescence 


Crystalloluminescence (II), Harry B. Weiser. 
Ji. Phys. Chem., vol. 22, no. 8, Nov. 1918, 
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pp. 576-595, 1 fig. Survey of theories ad- 
vanced by various investigators concerning 
nature of triboluminescence (property of 
many crystalline substances which emit phos- 
phorescent light when rubbed or crushed) ; 
theory that it is the result of chemical action 
and is identical with crystalloluminescence so 
far as chemical reaction is concerned, differ- 
ing only between themselves in hysical 
process employed to bring about reaction; ex- 
periments with arsenic trioxide and with 
potassium sulphite. 


Curie and Haiiy Laws 


Note on Curie and Haiiy Laws (Sur les lois 
de Curie et de Haiiy), C. Viola. Bulletin de 
la Société Francaise de Minéralogie, vol. 41, 
nos, 4-5-6, Apr.-June 1918, pp. 108-116. 
Demonstrates inter-connection of the two 
laws, Haiiy’s being developed analytically 
from Curie’s differential fundamentals. 


Curie Point in Iron 


Curie’s Point in Pure Iron and Ferrosilicon 
Alloys (Le point de Curie dans le fer pur et 
les ferro-siliciums), A. Sanfourche. Comptes 
rendus des séances de l’Académie des Sciences, 
vol. 167, no. 19, Nov. 4, 1918, pp. 683-685. 
Experimental measurements of termal mani- 
festation at Curie’s point. Alloys experi- 
= eng on contained from 0.5 to 2.5 per cent 
silicon. 


Density of Gases, Determination 


An Accurate Method for Measuring the 
Density of Gases, O. Maas and J. Russell. 
Ji. Am. Chem. Soc., vol. 40, no. 12, Dec. 1918, 
pp. 1847-1852, 1 fig. Applicable to gases 
which can be condensed by liquid air or some 
other freezing agent. Known volume at 
known pressure and temperature is liquefied 
in bulb attached to containing vessel; bulb is 
then sealed off and gas weighed at room tem- 
perature. 


Double-Suspension Mirror 


The Double Suspension Mirror, L. Southerns. 
Lond., Edinburgh and Dublin Phil. Mag., vol. 
36, no. 216, Dec. 1918, pp. 477-486, 8 figs. 
Theory of a method of observing deflections in 
a delicate balance; method a modification of 
“double suspension mirror.” 


Drops 


Sounds Produced by Drops Falling on 
Water, A, Mallock. Proc. Roy. Soc., vol. 95, 
ne. A667, Nov. 7, 1918, pp. 138-143, 6 figs. 
Theoretical determination of shape of cavity 
a falling sphere must make when it penetrates 
a fluid; experimental confirmation by instan- 
taneous shadow photographs of falling shot. 


Electromagnetic Vectors 


The Electromagnetic Vectors, H. Bateman. 
Phys. Rev., vol. 12, no. 6, Dec. 1918, pp. 459- 
481. Geometrical study of an electromagnetic 
field in relation to a moving observer and 
location of vectors with aid of two cones 
which at each point limit directions of forces 
acting on electric-and magnetic charges mov- 
ing with velocities less than that of light: 
expression of electromagnetic laws in terms of 
forces on unit electric and“ magnetic charges 
in motion and deductions relating to lines of 
force, derived from Hargreaves’ theorems for 
space-time integrals; discussion of energy in 
electromagnetic field; development of theory 
in regard to amount of concealed energy in 
field of moving electron. 


Explosion, Effects of 


On the Rupture of Mirrors and Window- 
Panes by Explosions (Sur la rupture des glaces 
et des vitres par les explosions), P. Gaubert. 
Bulletin de la Société Francaise de Minéralo- 
gie. vol. 41, nos, 4-5-6, Apr.-June 1918, pp. 
65-67. Explanation for shapes commonly pre- 
sented by pieces into which a large plate 
breaks as result of explosion. 


Fluorescence 


The Physical Characteristics of X-Ra 
Fluorescent Intensifying Screens, Millard B. 
Hodgson. Phys. Rev., vol. 12, no. 6, Dec. 
1918, pp. 431-435, 2 figs. Fluorescence of 
various materials discussed from point of 
view of photographic efficiency; qualitative 
determination of spectral distribution of 
fluorescence from calcium tungstate; photo- 
graphic efficiency of characteristic radiation 
from silver, tungsten, platinum and lead. 

Fluorescence (La fluorescence), Jean Perrin. 
Annales de Physique, vol. 10, Sept.-Oct. 1918, 
pp. 133-159. estruction of fluorescent bodies 
by emission of fluorescence; influence of tem- 
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perature on intensity of emission; molecular 
and atomic fluorescence; limiting power; 
fluorescence of concentrated solution ; fragility 
of fluorescent molecules. 


Gravitation 


On a Peculiarity of the Normal Component 
of the Attraction Due to Certain Surface Dis- 
tributions, Ganesh Prasad. Lond., Edinburgh 
and Dublin Phil. Mag., vol. 36, no. 216, Dec. 
1918, pp. 475-476. Cases in which com- 
ponent N of Newtonian attraction at point P 
along normal through P meeting surface at O 
tends - no limit as P approaches O along 
normal. 


Impact 


The Enssooeghte Study of Impact at Mini- 
mal Velocities, C. V. Roman. Phys. Rev., vol. 
12, no, 6, Dec. 1918, pp. 442-447, 6 figs. 
Graphs showing relation between coefficient of 
restitution and velocity of impact for polished 
spheres of equal radius of brass, aluminum, 
hard bronze, white marble, and lead. 


Inflammability of Gaseous Mixtures 


The Inflammation of Mixtures of Methane 
and Air in a Closed Vessel, Richard Vernon 
Wheeler. Jl. Chem. Soc., vols. 113 and 114, 
no. 673, Nov, 1919, pp. 840-859, 7 figs. Ke- 
sults of experiments in spherical vessels. Giv- 
ing data on maximum pressures developed, 
rates of development of pressure, and speeds 
of propagation of flame. 
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Ionization of Mercury, Sodium and Potas- 
sium Vapors and the Production of Low Vol- 
tage Arcs in These Vapors, T. C. Hebb. Phys. 
Rev., vol. 12, no. 6, Dec. 1918, pp. 482-490, 
2 figs. Concludes from experiments that: 
Potassium vapor can be ionized at 1.6 volts; 
sodium vapor at 2.5 volts; D lines of sodium 
can be excited at less than 1.0 volt; sodium 
and potassium ares in mercury vapor can op- 
erate below their resonance potentials and as 
low as 1.4 for sodium and 0.5 volts for potas- 
sium; mercury spectrum can be produced at 
0.5 volt in atmosphere of mercury and potas- 
sium. 


Latent Heat of Fusion 


Latent Heat of Fusion as the Energy of 
Molecular Rotations, Kétar6 Honda. Phys. 
Rev., vol. no. 6, Dec. 1918, pp. 425-430. 
Tables and calculations, based on Landolt and 
Bornstein’s -values, which lead writer to assert 
that latent heat of fusion consists of energy 
of rotation of molecules gained during fusion. 


Light Emission 


On the Light Emitted from a Random Dis- 
tribution of Luminous Sources, Lord Ray- 
leigh. Lond., Edinburgh & Dublin Phil. 
Mag., vol. 36, no. 216, Dec. 1918, pp. 429-449, 
3 figs. Mathematical treatment of probable 
expectation orf intensity in any direction. By 
“expectation” is meant the mean of a large 
number of independent trials, or combinations, 
in each of which the phases are redistributed 
at random. Sonorous vibrations are consid- 
ered but the results are shown to be applic- 
able to electric vibrations. 


Light Polarization 


The Light Scattered by Gases: Its Polariza- 
tion and Intensity, R. J. Strutt. Proc. Roy. 
Soc., vol. 95, no. A667, Nov. 7, 1918, pp. 155- 
176, 5 figs. Measurements of intensity of 
vibrations parallel to existing beam of light 
scattered at right angles by gases and vapors; 
particular study of behavior of helium; evalu- 
ation of intensity of scattering by different 
gases in terms of refractivity; photographs of 
—— of ether, vapor and _ nitrous 
oxide. 


Liquid Films 


The Stratification of Liquid Films (La 
strification des lames liquides), Jean Perrin. 
Annales de Physique, vol. 10, Sept.-Oct. 1918, 
pp. 160-184. Result of Johonnott’s micro- 
scopical examination of soap bubbles; super- 
ficial tension of soap solutions: law of mul- 
tiple thicknesses; chemical separation by 
simple extension of free surfaces. 


Pitched Baseball 


A Pitched Baseball, Willard W. Griffin. 
Sci. Am. Supp., vol. 87, no. 2244, Jan. 4, 1919, 
pp. 12-14, 3 figs. Mechanical analysis of a 
** floater ’’ and other curved ball paths. 


Radioactivity 


The Problem of Radioactive Lead, Theodore 
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W. Richards. Science, vol. 49, no, 1253, Jan. 
3, 1919, pp. 1-11. Account of experimental 
researches; hypothesis concerning disintegra- 
tion of uranium; hypothetical calculation of 
atomic weight of uranium-lead; solubility of 
two kinds of lead nitrate; comparison of 
properties of different kinds of lead. Presi- 
dential address before Am. Assn. for Advance- 
ment of Science. 


Sound, Standard of 


A Possible Standard of Sound, Chas. T. 
Knipp. Phys. Rev., vol. 12, no. 6, Dec. 1918, 
pp. 491-492, 1 fig. Adjustment of mercury 
vapor trap of pyrex glass to furnish sound of 
desired pitch. From paper presented at meet- 
ing of Am. Phys. Soc. 


Specific Heat 


Specific Heat Determination at Higher Tem- 
peratures, Walter P. White. Am. Jl. Sci., vol. 
47, no. 277, Jan. 1919, pp. 44-59, 4 figs. Ex- 
perimental technique at temperatures up to 
1400 deg. cent. by method of mixtures; modi- 
fications in furnaces and in methods of trans- 
ferring to calorimeter; variability of heat 
losses attending dropping of hot bodies into 
water; use of aneroid calorimeters. 


Silicate Specific Heats, Walter P. White. 
Am. Jl. Sci., vol. 47, no. 277, Jan. 1919, pp. 
1-43, 4 figs. Experimental determination for 
temperatures from 100 to 1400 deg. cent. by 
dropping from furnaces into calorimeters ; 
checks and precautions employed; two 
methods for determining true or atomic heats 
from interval heats. Paper extends scope of 
writer’s previous communications. 

The Specific Heat of Platinum at High Tem- 
peratures, Walter P. White. Phys. Rev., vol. 
12, no. 6, Dec. 1918, pp. 436-441. Redeter- 
mination of specific heat from 100 to 1300 
deg. cent. with precision of 0.3 per mile. Re- 
sults agree with those of Gaede, Plato, Cor- 
bino, Magnus and Fabaro. 


Spectra 


The Origin of Spectra, J. C. McLennan. 
Proc. Phys. Soc. Lond., vol. 31, no. 176, Dec. 
15, 1918, pp. 1-29, 14 figs. Outline of investi- 
gations undertaken since Frank and _ Hertz’ 
measurements of mercury-vapor ionization 
potential and further experimental researches 
including also vapors of zinc, cadmium and 
magnesium. Ultraviolet region investigated 
with a fluorite spectrograph and extreme ultra 
violet region with a vacuum grating spectro- 
graph. General discussion of results obtained 
by writer and other investigators. 


On the Ultraviolet Spectra of Magnesium 
and Selenium, J. C. McLennan. Lond., Edin- 
burgh & Dublin Phil. Mag., vol. 36, no. 216, 
Dec. 1918, pp. 450-460, 2 figs. Records of in- 
vestigations. with Hilger quartz spectrograph 
and another specially constructed fluorite 
spectrograph showed 12 new lines in selenium 
spark spectrum between \ = 2200 A°*. V. and 
X = 1850 A®. U., five lines in selenium are be- 
tween same limits, and reversal at , = 2200 
A°. U. in absorption spectrum of selenium 
metal in carbon arc. 


On Fundamental Frequencies in the Spectra 
of Various Elements, J. C. McLennan. Lond., 
Edinburgh & Dublin Phil. Mag., vol. 36, no. 
216, Dec. 1918, pp. 461-471, 7 figs. Exten- 
sive experimental research with photographic 
records. It is concluded that when zinc and 
cadmium vapors respectively are bombarded by 
electrons whose kinetic energy is gradually 
increased, monochromatic radiation is sud- 
denly emitted by vapor when ee voltage 
reaches certain value, beyond which no addi- 
tional relation is produced; also that when a 
Bunsen flame is fed with vapor of heated zinc, 
it is possible to obtain monochromatic radia- 
tion of wave-length \ = 3075.99 A°*. U. 


Welsbach Mantle 


A’ Physical Study of the Welsbach Mantle, 
Herbert E. Ives, -E. F. Kingsbury and B&B. 
Karrer. Jl. Franklin Inst., vol. 186, no. 5, 
Nov. 1918, pp. 585-625, 21 figs. Extension of 
Ruben’s work on thoria-ceria mixtures to large 
family of such combinations; from investiga- 
tion of conditions under which visible absorp- 
tion bands of ceria and other materials appear 
and disappear, an explanation is offered of 
different behavior of mantle in flame and 
cathode-discharge heating; attempt to fix pos- 
sible attainable efficiencies of gas-light pro- 
duction by present methods (Concluded from 
p. 438, Oct. 1918.) 


See also ELECTRICAL 
Electrophysics (Vapor Arcs). 


ENGINEERING, 








MECHANICAL 
12 ADVERTISING SECTION ENGINEERING 








The Fay Automatic Lathe 


The Fay Automatic Lathe is a real ae i ee 
lathe, with nine speed, all steel geared om 777 s 
headstock with three automatic speed 
changes, tailstock, carriage and bed. It 
differs from the engine lathe in the de- 
tails of its mechanism, which fit it espe- 
cially for the particular work it is de- 
signed to do. There is also the added 
mechanism required to make it automatic 
in all its motions. 


FIELD: The Fay Lathe is designed for v 
the automatic turning of work held on 
centers. It is thus adapted to work which 
is itself centered, or to work which is mounted on an arbor. 





In the class of centered work are included such standard parts as steering knuckles 
for automobiles, driving gears for transmission, forgings in general of such shape as to 
be turned rather than chucked, and many miscellaneous castings of the same type. 


In the class of work done on arbors is included the large variety of parts which in 
ordinary practice is turned in the engine lathe by this means, as pulleys (either 
straight-faced or crowned), gear blanks, flanges, disks, hubs, and a thousand and one 
other pieces of the kind used in textile machinery, automobiles, machine tools, electri- 
cal work and machine building in general. 


Second operation work is the legitimate field of the Fay Lathe. 


Furthermore, it has a large field of usefulness in the accurate finishing of parts 
roughed out on other and less accurate automatic machines. 


On the work described above the Fay Lathe will do straight turning, taper “x 
form turning, straight facing, bevel facing, recessing, singly or in combination, wi 


roughing or finishing cuts. It will do everything of this sort except threading, for 
which it is not adapted. 


Advantages of the Fay Automatic 


1. Ease of setting. 7. Turned surfaces fr ce 

2. Rapidity of changing from scoring on the 
work. return movement. 

3. Two pieces at a time. 8. Flexibility of mech- 


anism. 





© Soniple outing, 9. Facing and turning 
ee 5. Taper turning and simultaneously. 
Profitable Work for the bevel ied 10. One operator runs two 
Automatic Lathe 6. Form turning. machines. 
SPRINGFIELD, 
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